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A water supply for Chicago from the Kankakee River 
was the subject of a paper read by Prof. J. L. Campbell, 
of Wabash College, before the ‘Indiana Academy of 
Seiences at Indianapolis on Dec. 30. Prof. Campbell 
maintains that it is practicaily impossible to keep the 
present source of supply, Lake Michigan, free from im- 
purities resulting from drainage into the lake. He advo- 
cates a 50 mile aqueduct from the Kankakee River, which 
would give a gravity supply with 1,200 miles of drainage 
area. It will doubtless be many years before Chicago 
abandons Lake Michigan as its source of supply. 


A notable electric railway decision of the Supreme 
Court of the District of Columbia in the case cf the in- 
ventor George F. Green has had the effect to cause the 
Patent Office to issue two patents covering pioneer in- 
ventions in electrical railways that may have an exten- 
sive and important bearing upon the electrical railroad 
interests of the country, for it is reported that these 
patents antedate the patents heretofore granted Prof. 
Hall, Stephen D. Field, Thomas A. Edison and Prof. 
E. W. Siemens. It appears that in 1878 Green operated an 
experimental railway capable of carrying passengers, but 
his original invention was exhibited in the winter of 
1874-75 in the shape of a small model. 


The Missouri State University at Columbia, Mo., was 
destroyed by fire in its main building on Jan. 9. The fire 
started from an electric light wire, and the lossis placed 
at $360,000, with an insurance of $130,000. 


The New York Custom House, on Wall St., is offered for 
sale by the government at $4,000,000. The building cost 
the Merchants’ Exchange, in 1836, $1,800,000, and the Gov- 
ernment bought the structure for $1,000,000 in 1362. It is 
remarkable for its granite columus, 38 ft. high and 4% ft. 
in diameter and weighing 45 tons each. 


A new sah ian has been patented by Mr. M. Hof- 
heimer, of New York. It is to be placed around electric 
light poles, about 10 ft. from the ground, and has four 
faces of colored glass with translucent letters. At night 
it is illuminated by an enameled reflector placed behind 


each — and receiving light from the electric light above 
it. 


Street cars, 16 and 18 ft. long, are to replace the 12 and~ 


14 ft. carson the Villard lines in Milwaukee. The new 
open cars will have 8 wheels and seat 50 passengers. 


The microscopic structure of steel was recently dis- 
cussed ata og of the Amsterdam Royal Academy of 
Sciences. Behrens stated that under high powers of 
the microscope the network in hardened steel may be 
made visible on polished slices without etching or anneal. 
ing, the dark sinuous lines answering to the bright ones 


shown by Sorby and Wedding on etched slices. Iti. 


proved that hardened steel contains hard granules bound 
up ina matrix of soft iron. Some varieties of gray iron 
from small castings may be hardened like steel, most of 
the graphite disappearing. After annealing the metal at 


a red heat, however, the slices were dotted with blackish 
dust, and the graphite seemed to have reappeared. 


The whaleback type of vessel is claimed by its inventor, 
Capt. McDougall, to be well adapted to coast defense. He 
is now preparing plans for such a vessel which can be par 
tially submerged by water ballast so as to leave only the 
smokestack and bow above water. The latter would be 
made very strong and would carry two heavy guns. 


The New York Dock Board proposes to widen West St. 
by building a sea wall and adding 150 ft. to the street, 
thus making it 250 ft. wide. This will relieve one of the 
most congested streets in the city. The new president of 
the board, Mr. J. Sergeant Cram, advocates city ownership 
of docks and hydraulic plant for loading and unloading 
ships. He would imitate the example of the Liverpool 
corporation in this respect, and reduce charge: of all kinds 
to cost with a view of attracting commerce. 


English railway accidents for the nine months ending 
Sept. 30, 1861, are thus summarized by the Board of Trade, 
the tabulation being ours : 

Pamenaes, Emp!’ yees 


No. of Class of accident or Kill In- Kill- In- 
cases. cause, ed. jured. ed. jured. 
33 ‘ollisions, passenger trains.. 0 214 3 18 
4l and freight. 3 112 2 21 
22 a freight trains....... i ae 2 27 
27 Derailment, passenger trains. . 0 bb 0 2 
5 freight trains... oy 1 3 
8 Switches, defective or mis- 
hit sateke ond bcpcveeane 0 27 0 1 
20 Ratering station at too great 
Gs ott) cits cadavectann tens 1 137 0 8 
35 Crossing accidents............. ze ~in 0 2 
3 Bursting of boiler or tubes ... : ous 0 % 
169 Failure of axles................. 0 4 0 1 
4 of —e-.:- ee ‘ eee 0 4 
5 om eR os cnntccens ts 0 i9 60 1 
3 “ of bridges....... sbeed 0 % O 4 
181 7 Cas eccccwekescake i ee 0 1 
6 Miscellaneous. 6 


rerrrrrrr ry tr 0 20 0 


The Japanese earthquake, of Oct. 28, mentioned in our 
last issue. caused the death of 7,520 people, wounded 6,825 
more and totally destroyed 70,573 houses, according to a 
letter lately written from Japan. The railway between 
Tarui and Gifu, the center of disturbance, was rendered 
useless for 28 miles by the twisting of the track and 
subsidence. 


The most serious railway accident of the week wasa 
derailment Jan. 11 on the Louisville, New Albany & Chi- 
cago R. R. near Crawfordsville, Ind. The engine and one 
baggage car remained on the track, but a baggage and 
express car, day car, ladies car and parlor car went down 
a high bank and were all wrecked, The day car rolled 
over and overinits descent, and caught fire from the 
overturned stove, but though it was full of passengers 
none of them were killed. There were 2 persons killed and 
37 injured, some of them very seriously. A rear collision 
between two Lehigh Valley trains occurred in the Erie 
R. R. yard at Castile, N, Y., Jan. 12, by which two men in 
the caboose were killed. Ten cars were wrecked and five 
of them, loaded with oil, caught fire, the wreck and the 
bodies of the two men being consumed. 


A burned bridge near Sentinel Butte, N. Dak., on the 
Northern Pacific R. R., gave way under a ren scien 
stock train Jan. 5. Both engines and one car went through 
and one man was killed and another injured. 





A cave-in over the Pardee mine at Hazleton, Pa , Jan. 12, 
has affected nearly a square mile of the surface in or near 
the town. Water and gas mains are broken and many 
buildings cracked, while fissures bave opened along some 
of the streets. The passenger trains of the Lehigh Valley 
R. R. have been stopped from runnirg across the town. 
The disaster is eaid to have been caused by robbing or re- 
moving the pillars which support the roof of the mine. 


According to the Interstate Commerce Commission's 
Report, presented to Congress on Jan. 5, the railways have 
shown an increasing disposition to comply with the law 
during the past year. Unjust discrimination in favor of 
particular persons, places or kinds of business, is becom- 
jg less frequent; but little improvement has been made 
in the observance of the section requiring the establish- 
ment and publication of rates. The report of the Commit- 
tee on Uniform Classification has not been put in force, on 
account of the opposition of a few of the railways, but the 
Commission is as fully convinced as ever of its desirabil- 
ity, and urges that its adoption be made compulsory. 


in our issues of May t6and June 13, 1891, an account 
was given of the ordinances passed by a “combine” i 
the city council of Plainfield, N. J., giving franchises for 
water-works and sewerage systems to J. M. Low, of 
Kingston, N. Y., and others, These franchises were 
granted against the wishes of a majority of the best citi- 
zens and heaviest taxpayers, who objected to the sewer- 
age franchise, especially on account of its indefiniteness 


_ regarding the method of sewage disposal to be adopted. 


Both ordinances were railroaded through the council and 
finally passed over the mayor’s veto. A new council has 
just been elected, ousting the “combine.” ‘At its first 
meeting the advice given in the inaugural message of 


_will be 250 ft. 


Mayor A, Gilbert was acted upon and steps were taken to 
repeal both franchises, no work yet having been done un 
der either. This action will leave the present water com 
pany in possession of the field and will prepare the way for 
the construction of a carefully designed sewerage system, 
The latter is greatly needed, as Plainfield had a popula- 
tion of 11,267 in 1899, not including suburbs, and is grow 
ing rapidly. 


The Long Bridge, over the Potomac at Washington 
D. C., is before the public again, in the form of a bill sub 
mitted to Congress that, it is claimed, would give to the 
Baltimore & Potomac Ry. Co. returns in land now occu- 
pied by a carriage way, out of proportion to the required 
expenditure of $25,000 for bridge improvement. Mean 
while the old bridge would remain as an obstruction in 
the river and over the flats. The plans of Col. Hains, late 
Engineer Commissioner of the District, called for a two- 
span structure with viaduct approaches on a new line 
across the river, and the Commissioners have now with 
drawn their approval of the bill submitted to Congress, 
and will carefully review the whole bridge question at 
this point. 


A lighthouse at Old Orchard Shoal, in the Lower Bay, 
New York Harbor, is to be let on Jan. 28. The plans that 
are issued by the Lighthouse Board are the fullest as to 
details that we have ever seen. These and the specifica- 
tions, etc., can be obtained at the office of Major D. P. 
Heap, U. S. Engineers, Tompkinsville, N.Y. The light- 
house will be founded on gravel ona cast iron cylinder 
33 ft. in diameter and 34% ft. high, filled with concrete 
with a trumpet shaped extension 104g ft. high. The focal 
plane of the lantern will be 82 ft. above the bottom of the 
cylinder, or about 59 ft. above high water. The minimum 
depth at low water is 17% ft. 


Elevated sidewalks are proposed by Mr. T. J. Nicholl, 
acivil engineer of Chicago, for relieving the congested 
condition of the streets in the business district. Light 
steel trusses would be supported on the flared tops of steel 
columns planted on the curb line, with bridges crossing 
the streets, leaving 16 ft. headroom beneath, Steel stair- 
ways at the corners of streets would furnish access to the 
footway, and connection can be made with the second 
floor of stores when desired. The estimated cost is $10 to 
$15 per lineal foot of structure, and 84,480 ft., or 16 miles, 
would be required to cover the district. Mr. Nicholl 
estimates the enhanced value of frontage to business 
blocks at $400 per lineal foot. 


The electric railway cases of Newark and Trenton have 
given rise to considerable complication. Justice Reed, of 
the New Jersey Supreme Court, has ruled that while the 
Trenton Councils could grant toa corporation power to 
use motors on the streets, they could not give permission 
for the erection of structures on the curb line to convey 
the electric fluid to the motors. The Justice is of the 
opinion that it never was the intention of the Legislature 
to empower a corporation to change its system. The 
Newark Councils simply passed a resolution granting cer- 
tain privileges to an electric railway company. Justice 
Reed raises the same points against the Newark resolu- 
tion that he did against the Trenton ordinance. These 
cases involve the right of corporations to erect poles in 
the streets for conveying electric power. 


The Jeddo tunnel, near Hazelton, Pa., has made good 
progress in 1891 under the present contractors, Messrs. 
Charles F. King & Co. This tunnel is intended eventu- 
ally todrain into Butler Valley the water that for a long 
time has flooded the Jeddo and Ebervale colleries. At the 
Butler end the tunnel is now driven 650 ft. and this will be 
arched § ft. by 8ft, About 5,000ft. south of the approach 
a slope has been driven 400 ft., but must be sunk 350 ft. 
more. At Ebervale the slope is 1,300 ft. long, through 
rock, and is about down to the tunnel level. 


The late trial of the monitor “Miantonomoh” was gen- 
erally very satisfactory. The 10-in. guns worked well 
with no undue shock to the ship or the gun carriages. 
The full charges of 250 lbs. of powder and 500-Ib. projec- 
tile were used and 20 shots were fired. The ship behaved 
well in the heavy sea running. 


The Chicayo elevated terminal scheme seeme to be as- 
sured. This means the construction of 15 miles of ele- 
vated road in three trunk line systems, converging in a 
four-track elevated structure running to a station a 
the corner of State and Twelfth Sts.. The station 
by 235 ft. and eight stories high, to be 
occupied by the general offices of the tenant companies. 
The trainshed is to be 689 by 250 ft., with 12 hydraulic ele- 
vators. Each company would have an &story warehouse 
into which cars could be shunted and lifted to any floor 
by elevators. Transfer tables, somewhat on the European 
plan, are contemplated. The estimated cost of the ele- 
vated road is $500,000 per mile; the requisite land will cost 
$7,500,000. No estimate is given for the station. Gen. 
Joseph T. Torrence is president of the terminal company 
and he thinks that 80% can be saved to Chicago railways 
in their terminal expenses by the use of his system. This 
project was described more fully in our issue of Jan. 2, 
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THE WORLD'S COLUMBIAN EXPOSITION, 


The readers of Engineering News will naturally 
look to it for a tolerably full description of all the 
features of technical interest in the great World's 
Fair at Chicago, for which preparations are now 80 
far advanced, This means a pretty full description of 
all the plans, buildings and traffic arrangements of 
the fair, as well as of the exhibits themselves. We do 
not intend that they shall be disappointed in this 
reasonable expectation, and begin with this issue 
the publication of aseriesof articles which will prob- 
ably run during the next two years, and in which 
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we hope to give, not indeed a full description of 
everything deserving it, for todo so would require 
several volumes, but sufficiently full descrip- 
tions of allthe more salient features and exhibits 
to enable busy men to feel that they are keep 
ing fairly good track of what the great fair has to 
teach them, without troubling themselves to wade 
through the pages of wordy description which from 
now until the end of the exposition will fill the daily 
press. This series of articles will not, of course, be 
continuous, nor will it be intended as in any sense a 
substitute for personal observation; but it is hoped to 
record the facts of moment which cannot be detected 
by the casual visitor and to guide him in seeking for 
what will interest him most, and also to give much 
general and detailed information respecting matters 
of technical interest. 






MAP OF CHICAGO, SHOWING THE LOCATION OF 


ENGINEERING NEWS. 





Location of the Grounds, 

The location of the ‘‘World’s Columbian Exposi- 
tion,” to be held at Chicago in 1893, is at Jackson 
Park, the whole area uf which will be occupied, This 
park (see Fig. 1) is situated on the shore of Lake 
Michigan, and extends from 56th St. to 67th St., a 
distance of about 7,000ft., while its width is about 
1,700 ft. on 56th St, and 5,000 ft. on 67th St. The dis- 
tance from the center of the city is about 7 miles. 
The distance from “Grand Crossing,” a well known 
point to traveiers approaching Chicago from the 
east, is only about 14¢ miles. A new line is to be 
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THE WORLD'S COLUMBIAN EXPOSITION. 


built from near Grand Crossing to the park, as 
shown by the dotted line, and this will afford access 
for a number of railways. The total area of the 
park is about 500 acres, of which 120 acres at the 
northern end will be devoted to the buildings of the 
states and foreign countries, and 60 acres at the 
southern end will be devoted to the live stock ex- 
hibit. The general arrangement of the buildings 
and grounds is shown in the accompanying plan, 
Fig. 2. In addition te the park itself, the exposition 


site will include the Midway Plaisance, an open 
piece of land 600 ft. wide and about a mile in length, 
extending back from the park between 59th St. and 
60th St., and there will be located the model streets 
of foreign cities and other exhibits of a special char- 
acter, concessions for several of which bave already 
been granted, 


The total area of the exposition 
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grounds will he about 660 acres. The site of the pro 
posed tower, 1,020 ft. high, illustrated in our issue 
of Dec. 5, 1891, is shown on Fig. 2. 


Construction Department. 

The following is a list of the names of the heads of 
the different departments in the Bureau of Con- 
struction ; : 

D. H. Burnham, Chief of Construction. 

E. R. Graham, Assistant Chief of Construction. 

Chas. B. Atwood, Designer in Chief. 

Dion Geraldine, General Superintendent. 

E. C. Shankland, Engineer of Construction. 

F. O. Cloyes, Chief Draftsman. 

Wm. Prettyman, Director of Color. 

W.S. McHarg, Engineer of Water Supply, Sewer- 
age and Fire Protection. 

F. Sargent, Electrical Engineer. 

J, C. Slocum, Mechanical Engineer. 

E. G. Nourse, Engineer of Railways. 

J. W. Alvord, Engineer of Surveys and Grades, 

W. D. Richardson, Superintendent of Exterior 
Covering. 

R. Ulrich, Superintendent of Landscape Depart- 
ment, 

- F. L. Olmsted & Co., Landscape Architects. 


Buildings. 

The construction of the buildings will include sume 
very heavy and interesting iron work in roofs, 
domes, trusses, etc., details of which we will 
give later. The general exterior framing and 
lighter construction is of wood, which will be 
covered with “staff,” a material much resembling 
plaster in its application but vastly more durable, 
and a large amount of the paneling and decorative 


work will be of the same material. The com- 
position and manufacture of this material 
are described further on. The color of the 


buildings is under the charge of an_ expert, 
Mr. Wm, Prettyman, who is to devise an artistic 
and harmonious scheme of coloring. It is stated that 
each building will be given an individual effect, but 
such asto harmonize with the general treatment. 
The dimensions and areas of the buildings, with 
their estimated cost, are given in the following table. 
The United States Building and the model of the 
battleship are being built by the U. S. Government, 
and the Illinois Building by the state of [llinois, but 
these are all among the leading features of the ex- 
position buildings. The annexes of the Fine Arts 
Building will probably be larger than indicated in 
the table, and the arrangement of the Casino has 
also been somewhat altered since the original plans 
were prepared, The plan in Fig. 2 has been pre- 
pared from the latest official plan, and shows the 
arrangement as at present contemplated. 


Dimensions Areain 











Buildings. in feet. acres. Cost. 
Mines and Mining..... .... 350 x 700 5.6 $260,000 
Manufactures and Liberal 

MS oy. dda dn eea vs ten Bee 787 <1,687 30.5 1,000,000 
Horticulture................ 250 «1,000 5.8 300,000 
WOCWIGIEY ois iid. Saas ne 345 x 700 5.5 375,000 
WEN Rigi b. ins ives a-veens +200 x 400 1.8 120,000 
Transportation ...... ...... 250 « 960 5.5 280,000 
Administration...4......... 269 « 260 1.6 460,000 
Fish and Fisheries.......... 163 x 363 1.4 \ 200,000 

Annexes (2)............-+. 135 diam. 0.8 re 
Agriculture... .......ccee00s 500 =< =800 9.2 540,00 

PU Ss oii 4s s veka cad 328 < 500 3.8) 200.000 

Assembly Hall, ete....... 4:0 = 500 5.24 ' 
Machinery ....:-. sscseeees 500 * §=800 9.8) 

PER as chad ssreerse cds ks 490 x 551 6.2 > 1,200,000 
Sra pian hie dile 2M S x = it) 

PE BION 53 ios ee ovens oe d x 6 3.7) a 

Annexes (2). 120 = 200 1.15 500,000 
Forestry .. 500 23 100,000 
TORE: TES sso tg oc ca Sy eeeee 125 x «4300 0.9 35,000 

_y ee Bre Seheets ese = x = ‘3 30,000 
Lave Stock (3)........+0.e085 f é Bt 
Live Stock Sheds......-.... 0 sc.e+s- 16.05 150,000 
CG. iss 2 Yee ee 175 30) 1.2 “150,000 

44.8 35,£90,000 
U.S. Government......... 350 X 420 3.4 100,000 
Battin GUO: oo ney ic ccc 348 < 69.25 0.2 100,000 
Illinois State................ 160» 450 1.7 250,000 
150.1 $6,610,000 


lacluding cost af picr. ; 

All the main buildings are to be completed by 
October, 1892, and several are expected to be com- 
pleted by May, 1832. Tne work will be carried on 
through the winter, the force varying from 1,000 to 
4,000 men employed on the buildings and grounds. 
The following particulars as to the several buildings, 
compiled partly from notes taken on the grounds, 
will give an idea of the extent,of the progress which 
has been made thus far, and the “work is advancing 
steadily. Large amounts of material are on the 
ground. Up to Jan. 1, 1892, there had been 3,433,453 
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Ibs. of ironwork delivered, 1,659,350 Ibs. of ironwork 
were erected, and 30,000,000 ft. of timber used in 
construction. . 
Manufactures;—35v « 700 ft. Piles are being driven, 
main posts and caps for floors placed, and floor 
beams and planking are being laid. 
Machinery;—500 x 800 ft. The timber work of the 
foundation and the capping and framing for floor 
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FIG, 2 


work are in progress. 
annex are being built. 

Agriculture;—500 x 800 ft. The flooring is laid and 
the main wooden columns and gallery girders are be- 
ing erected. The iron roof columns are also being 
viaced. 

Horticulture;—250 = 1,000 ft. This will be mainly of 
wood, with an irondome. The exterior main framing 


The foundations for the 
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is nearly completed and the roof trusses are being 
erected. The erection of the dome has also been com 
menced, for which work an electric hoist is to be used. 

Art;—320 x 500 tt. The foundations are nearly com 
pleted, and the brick walls are being built. 


Mines and Mining ;—350 700 ft. The great steel 


roof is erected, aud the greater portion of the ex- 
terior timber construction is completed and being 
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MAP OF THE WORLD'S COLUMBIAN EXPOSITION 


made ready for the exterior “staff” covering, some 
of which is already in place. The floor is laid and 
the roofing being put on. A movable shed about 
6 ft. deep and heated by stoves will be built against 


the wall of the building to allow the work of placing 


the staff covering to be carried on during cold 
weather. 


Transportation ;—24). wh ft. This is well ad 


on the erection of the steel 
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vanced, *the lower part ef the main construction 
being nearly finished. The 64 combination trusses 
of the gallery roof have been erected, andthe sheath 
ing and skylights put on. The 
center roof are being erected. 

Electricity ;—345 700 ft. Work isin progress on 
the main timber columns, and has been commenced 
115 ft. 


steel trusses of the 


arches, span., for 


2 5 + 500 w09 ' 
ee 
















ZZZZZD CLLLLLLD 
WLLZZDA CZLZZZN ZEEE 
zzz 72) KLZZZZZA 






"ZLB CLZZZZZD CL 
PITTI TITTTTE TOOT aa 





ee 


RRS 


= | 


“Wor rh 


the nave and transept, for whieh aderrick 120 ft. 
high has been put in. 
Forestry ;—200«500 ft. Work has been com- 


menced, and the construction is to be entirely of 
wood, There is practically no ironwork used, in the 
shape of rods or bolts or any heavy iron, bat of 
course there are nails. 
Woman's ;-—200» 400 ff, wooden build 
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ting, and is practically completed as to the exterior, 
he walis being covered with “staff” and a large 
amount of decorative work in place. Many of the 
interior partitions are lathed ready for plastering, 
and the floors are being laid. The roof and sky- 
lights are completed. The building has a very at- 
tractive appearance, and promises well for the 
general appearance of the completed buildings. 

Administration ;—260 x 260 ft. The four corner 
pavilions, which are of wood, are nearly com- 
pleted, and some of the exterior covering is in place. 
The supports of the great steel dome are completed 
to a height of 170 ft. 

Fisheries;—168 x 363 ft. The main timber construc- 
tion is nearly completed to the second floor, and a 
large amount of iron work for columns and roof 
trusses is on the ground and being erected. 

Government;—350 x 420 ft. The timber work for 
the foundation and main floor is under construction, 

Battlechip;—The brick hull is practically com- 
pleted, but has not had the exterior covering put on. 
The framing of the turrets is in place. This full 
size model of the latest style of battleship of the 
U.S. navy is being erected in shallow water close to 
the beach, and will be approached by a pier. 

“Staff” Covering and Decorative Work. 

As already mentioned the exterior covering and 
decorative work will be of “staff,” a material much 
resembling plaster. This material was first used at 
the Paris ixposition of 1889, and gave very satisfac- 
tory results. Mr. E. R. Graham, Assistant Chief of 
Construction, informs us that staff is practically a 
cement mortar made from various kinds of native 
cement, such as Utica, Milwaukee and Acme. {[n- 
stead of using hair, a jute fiber is used, and the ma- 
terial may be termed a cement plaster with a strong 
jute fiber. There is no patent on it, and no twocon- 
tractors make it exactly the same way. 

For the decorative work, a full size model of the 
figure or design is made in Chicago clay, all the de- 
tails being carefully worked out. This is then placed 
in aframe and aglycerine compound poured over 
it, forming an elastic mold in which the staff cast- 
ings are made. The reason for using this compound 
is that owing to its elastic nature it permits of deep 
undercutting and gives a sharpness of outline and 
relief to the casts. When the mold is thoroughly 
cool and dry it is taken from the clay model and 
used for the casts. For this purpose it is first well 
coated with a mixture of plaster of paris and jute 
to a thickness of about one inch, in order to form a 
smooth, even exterior face to the cast and bebind 
this is worked in the cement plaster and jute to the 
desired thickness, the interior being hotlow. The 
casts are made in all sizes. The material is light in 
weight, but very strong owing to the use of this 
jute fiber. It allows of very elaborate and bold 
treatment, and can be painted or colored as de- 
sired, the surface taking color readily. The finished 
surface of the cast is white. In the construction of 
the wooden exterior walls of the buildings, projec- 
tions are built to conform to the intended columns, 
cornices and other decorative effects. Lathing is 
then nailed on, and covered with a rough coating of 
plaster or staff, which forms the backing of the 
decoration. The casts of columns, panels, etc., are 
attached by screws to the timber framing. There 
will be required 83,328 pieces, and up to Jan, 1, 1892, 
there were 28,550 of these pieces cast. Three firms 
have contracts for the covering of the buildings, 
and during December, 1891, they had an average of 
365 men per day at work. In the molding room the 
manufacture of decorative details from staffis pro- 
gressing rapidly, and, judging from the work already 
completed and in place, very good results may be 


expected. 
Grounds. 


At the northern section of the park the general 
arrangement has already been laid out, and sites 
allotted to many States and foreign countries. 
Great Britain has been allotted a very commanding 
position on the lake front, as shown by the plan. 
In this section the ground has been staked out, 
driveways are being made and avenues cf trees 
planted. During November over 1,200 trees and 
shrubs were removed, being replanted in new loca- 
tions. On the main portion of the grounds, in the 
neighborhood of the main buildings, no work can 
vet be done, as that portion is occupied by camps, 
barracks, construction material and plant, and is 
cut up by roads and railway tracks. There are al- 





ready about 14 miles of construction tracks. The lake 
front at the northern end of the park has a paved 
rip-rap slope surmounted by a broad promenade 
and driveway, and this construction will be contin- 
ued as far as the main pier and harbor. The dredg- 
ing of the lagoon, canal and basin is nearly com- 
pleted, and the piling is being driven and timber 
construction built for the water front walls in front 
of the main buildings along the lagoon and canal. 
The grading of the wooded island is practically 
completed, this work being done by McArthur 
Bros., who use a narrow gage track and side dump 
ears. This island will be kept almost entirely free 
from exhibits, the purpose being to reserve it as a 
comfortable and attractive resting place, free from 
noise and bustle. This idea is an excellent one, and 
if carried out will add greatly to the pleasure and 
comfort of visitors, who are liable to become tired 
of the endless display and crowd in and around the 
buildings. The island will have natural shores and 
the waterways will be crossed by bridges, having a 
headway of 18 ft. Considerable preparations are be- 
ing made already for the floral decorations of the 
grounds, : 
Water Supply. 

The main water supply will be taken from Lake 
Michigan, through the Hyde Park tunnel, and will 
be pumped by the city pumping works at Hyde Park. 
The management will put in a Gaskill pumping plant 
24,000,000 gallons daily capacity and pay the citya 
stated price per 1,000,000 gallons. At the clese of 
the exposition the city will refund to the company 
the amount paid for the pumps. In addition to this 
the management has put in a pliant of four Worth- 
ington pumps, with a daily capacity of 40,000,000 
gallons, which will take water from the lagoon for 
supplying steam boilers and the fountains. In case 
of fire or break down of the city pumping works 
these pumps would furnish the complete supply. 
The total pumping capacity will therefore be 
64,000,000 galls. per day. The present total pumping 
capacity of the city of Chicago, for an area of 180 
sq. miles. is 260,000,000 galls. per day. but the new 
tunnel for furnishing the additional amount is not 
yet completed, the present actual supply being about 
250,000,000 galls. per day. As above noted, the city 
will acquire the World’s Fair pumping plant of 
24,000,000 galls. capacity after the close of the ex- 
position, which will increase the capacity of the 
city’s plant to 284,000,000 galls. per day. 

A 36-in, main will bring the water from the Hyde 
Park pumping station north to Machinery Hall, in the 
grounds, where it will convect with two 30-in. mains, 
running aiong each side of the grounds. Each main 
building wil! be supplied by a pipe not less than Sins. 
diam., with 6-in. pipes across the buildingat intervals 
of 300 ft., and double nozzle fire hydrants will also be 
placed at intervals of 300 ft. Within the walls of 
each building, and about 150 ft. apart, will be stand- 
pipes reaching to the roof, and having hose connec- 
tions on each floor, gallery and roof. The pressure 
will be ample for fire protection. Asan additional 
precaution against fire, connection will be made with 
the lagoon, for use in case of emergency only, and 
a pumping station will be established near Ma- 
chinery Hall. There will be about 20 miles of pipe 
required for this service, and the work is about half 
completed. The present temporary supply is taken 
from the city mains, with a pressure of 30 Ibs. for 
general use, anda plant of three Worthington pumps 
has heen putin. In addition tothe regular pressure 
water can be taken from the lagoons and a fire press- 
ure of 100 lbs. maintained, The temporary fire pro- 
tection now on the grounds consists of one steam 
engine, with 4 city fire companies always on eall; 3 
chemical engines, 24 hose carts, 12,500 ft. of hose, 400 
hand chemical extinguishers and 700 brine pails. 
The total cost of the water supply system will be 
about $230,000 and the amount appropriated for 
water supply and sewerage is $650,000, 

Sewerage. 

All the water from the 130 acres of roof area will 
be discharged directly into the lagoon, this water 
not being polluted, and there will be about nine 
miles of sewer pipe 8 to 15 ins, diam. for this pur- 
pose. This work has been practically completed at 
a cost of $16,000. All surface water, while not seri- 
ously polluted, will contain enough dust and other 
matter to make itinadvisable to discharge it into 
the lagoon, and it will therefore be conveyed through 
a system of vitrified sewer pipes into wells con- 





veniently located, whence it will be pumped direct] y 
into Lake Michigan. 

The sewage proper, from closets, lavatories, kitch 
ens, etc., will be disposed of by the Shone hydro 
pneumatic system, being discharged by Shone 
ejectors and forced by compressed air into tanks, 
where it will be chemically treated, so that the sus- 
pended matter and a large proportion of the organic 
matter in solution will be precipitated. The clear 
water will then be pumped to the lake, while the 
sludge will be compressed into cakes and burnt in 
the furnaces in Machinery Hall. There will be four 
sewage tanks, each 32 ft. diam. and 31 ft. high, on a 
base 22 ft. high. The plant will have a capacity of 
6,000,000 gallons of sewage per day and will cost 
about $165,000. The total cost of the sewerage sys- 
tem willbe about $230,000, exclusive of sewage 
disposal, 

Closets and Lavatories. 

A contract bas been awarded to James B. Clow & 
Son, of Chicago, for the placing of 3,000 water 
closets, 2,000 urinals (which seems a small number 
in proportion to the water closets) and 1,500 lava- 
tories, involving an expenditure of about $500,000. 
Atout two-thirds of the fixtures will be placed in 
toilet rooms in connection with the buildings 
erected by the management, and about one-third 
will be placed in separate buildings designed and 
to be erected for the purpose. These buildings will 
be located in various parts of the grounds, as best 
suited for public convenience, and will each contain 
from 50 to 100 closets, with lavatories. There wil! 
be 31 toilet rooms for men and 31 for women, Al! 
the rooms will be in charge of competent attend- 
ants, and the tixtures will be kept in good order. 
It is stated that about a third of the closets and 
urinals will be open to the public free of charge. 
No decision has yet been made as to what or whose 
materials will be used, but it is probable that dif- 
ferent toilet rooms will be fitted up with the fixt 
ures made by different manufacturers, and some 
firms may perhaps make arrangements to equip 
each an entire building with their own fixtures and 
specialties. The plans provide for a very complete 
sanitary system, and subcontracts will be let for 
plumbing, ete. The closets, etc., will be connected 
with the water supply and sewerage systems al- 


ready referred to. 
Electricity. 


We can as yet give but a brief, imperfect notice 
of the enormous electric lighting plant, which will 
be one of the grandest features of the exposition, 
and on a very much greater scale than at any pre- 
vious exposition. All the buildings are to be sup- 
plied with electric light, and the plans have been 
prepared for the fitting of several ot the main build 
ings, involving about 7,000 arc lamps of 2,000 c. p. 
and 120,000 incandescent lamps of 16 c. p. Most of 
the buildings will have arc lights, but they will all 
be wired for incandescent lights for the use of ex- 
hibitors. Of arc lights there will be 2,000 in the 
Manufactures Building, 600 in Machinery Hall, 600 
in the Agricultural Building, 400 each in the Elec- 
tricity, Mining, and Horticultural buildings, 450 in 
the Transportation Building and 150 in the Forestry 
Building. The Fine Arts Building will have about 
12,000 incandescent lamps for its one mile of wall 
space, and will have no are lights. The Adminis- 
tration Building will have about 10,000 incandescent 
lamps, and the Woman’s Building will have 180 arc 
and 2,700 incandescent lights. The grounds will 
also be lighved by electricity, but the plans are not 
yet determined upon. Power will also be furnished 
for electric motors of 16 to 250 HP. The cross sec- 
tion of the electrical subways through the grounds, 
for carrying the wires and cables, was illustrated in 
Engineering News, Oct. 31, 1891. The estimates 
prepared by Mr. Sargent, the Electrical Engineer, 
are said to show that twice as many electric lights 
will be used in the buildings as are now in use in 
the entire city of Chicago. The plans call for ten times 
the capacity of all the plant at the Paris Exposition 
of 1889. The management will spend $1,000,000, 
and perhaps more, for the electric plant. Exhibitors 
will not be required to pay for light, except in cases 
where they call for more lamps than are furnished 
by the Construction Department. In that event they 
will be furnished additional lamps at actual cost. 

Intramural Rail wags. 

The arrangements for rail day facilities within 

the grounds are not yet completed, but there will 
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be a line running the whole length of the grounds. 
This is intended to be a double track elevated road, 
with a loop at each end, and the probable route is 
shown upon the map, Fig. 2, but this is not yet 
definitely settled. It is said that there will be in all 
about 5 miles of intramural railways. There will 
probably be an elevated line of the Multiple Speed 
& Traction Co.’s movable sidewalk (Eng. News, 
Dec. 31, 1890, and June 27, 1891), an experimental 
section of which, with two traveling platforms, is 
now in operation at the park. This experimental 
section is a continuous line on a timber trestle, 900 
ft. long, with curves and tangents and a total cur- 
vature of 360°. There is astationary platform on the 
outer side, a narrow traveling platform for pedes- 
trians next to it, and a wider traveling platform 
moving at double the speed on the inner side. This 
inner platform is provided with transverse seats, 
havicg accommodation for 900 passengers. The 
slow speed platform has posts at intervals along the 
edge to aid persons stepping on and off. The speeds 
are about 244 and 5 or3and 6 miles per hour. The 
platforms are driven by eiectric motors on three of 
the carrying trucks, power being supplied by an en- 
gine of 125 HP., of which only 40 HP. is required. 
Cut-out switches are placed at intervals, by means of 
which the platforms can be stopped at once. The 
weight of platforms, or rolling load, is about 320 lbs 
per lin, ft. The capacity is said to be about 40,000 
persons per hour past a given point. The company, 
of which Mr. Max E. Schmidt is the engineer, pro- 
poses a line in the Exposition grounds, 2%{ miles 
long, to be an elevated struc.ure of steel with a 
single row of columns, and at an average elevation 
of 10 ft., but to be carried across the Transportation 
annex. 

Along the south side of the Midway Plais- 
ance will be a hydraulic sliding railway or 
“chemin de fer glissant” (Eng. News, Aug. 31, 
and Oct. 26, 1889), a mile long, with one track for 
through trains and one for way trains stopping at 
three intermediate stations. Propositions for the 
construction of an iron elevated structure, and its 
equipment, and the operation thereon of a method 
of transporting visitors about the grounds, will be 
received until March 1 by Mr. D. H. Burnham, Chief 
of Construction. ‘The structure will have about 5‘; 
miles of single track, with about 24 passenger sta- 
tions and the necessary terminal storage yards and 
sheds for the equipment. 


lronwork Contracts. 

Mr. E. C. Shankland, M. Am. Soc. C. E., Engineer 
of Construction, has furnished the following list of 
the principal contracts*for the ironwork of the main 
buildings: Mines and Mining Building; King Iron 
Bridge & Mfg, Co., of Cleveland, O.; $57,525. Elec- 
tricity Building; trusses sublet by the general con- 
tractors to the Kenwood Bridge Co.. of Chicago; 
$63,000. Manufactures and Liberal Arts Building; 
steel trusses for the courts let to the Edge Moor 
Bridge Works, of Edge Moor, Del., at 4°1 cts. per 
Ib.; estimated total, $410,009. Horticultural Build 
ing; ironwork of dome sublet by the Probst Con- 
struction Co., of Chicago, to Binder & Seifert, of 
Chicago; $30,140. Fisheries Building; Keystone 
Bridge Co., of Pittsburg, Pa ; $20,210. Administra- 
tion Building; contract for dome let to A. Gottlieb 
& Co.; $55,090. Machinery Hall; sublet by Binder & 
Seifert to Cofrode & Saylor, of Philadelphia, Pa., at 
3.698 cts. per Ib.; estimated total, $335,000. Fine 
Arts Building; A. Gottlieb & Co.; $51,499. Approx- 
imate total, $1,022,275. There are also combination 
trusses in all the buildings, but these were let in the 
contracts for carpenter work and sublet to different 
companies. 

Glass. . 

In the skylights of the 12 principal buildings 
there will ba about 23'¢ aares of glass, all of a uni- 
form thickness of 3, in. This will be equal to about 


120 carloads. The area for each building will be as 
follows: 

WOON Gs sins 9s cbdecihedvessdecs eee 474,330 sq. ft. 
Machinery..... BUbuaaes NUNS. dekwabeekess cade 217,455 mm 
PMI eg ia eS ois ks clo cs badaceddes 147,450 “* 
Horticulture....... Gist anise giscs Hnicddsbde 107,460“ 
Fine Arts..... SEds WG tae Ghen on <a sa eeadedane 88,02 “ 
iad oa P ineaeWebNetes eval ban thee 68,450 * 
ran’ Mlinate ae diccsete ple eeesinené 65. 
ee iat Suk coc icslx: acne exec.echs 0.400 - 
‘orestry SE SPOS aS Se Oy 21,480 “ 
rekbstas deuenb es” £45500 Sordvesacecs 1.40 “ 
MEI a vega cies chhdeeviieccaceos 1436 ** 
OEE Te revisedueividesscds ce 1asg CO” 

Total, 26.5 acres........... seeecbees sceee 1,254,218 aq. ft 
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Concessions, 

The Ways and Means Committee has reported the 
following list of concessions granted up to Dec. 17, 
and most-of the special exhibits thus provided for 
will be established in the Midway Plaisance. In ad- 
dition to those already granted the committee is 
considering concessions providing for a Japanese 
theater, Japanese colony, and Korean attiactions: 

George Pangalo, of Cairo, Egypt; providing for the 
representation of a street in Cairo (Eng. News, June 
27, 1891). 

Elia Souhami Sadullah & Co., of Constantinople, 
Turkey; providing for a Turkish attraction, includ 
ing the sale of goods. 

W. L. Libbey & Son Co., of Toledo, O.; to erect a 
glass furnace and illustrate and sell American gilass- 
ware, except window and plate glass. 

Hilmar Stephany, of New York; providing for a 
Moorish palace, with cafés and other features, and 
the exhibit of $1,000,000 in gold, ** provided the same 
can be secured.” 

Keppler & Schwarzmann, publishers of “ Puck,” 
New York; permission to construct a building about 
60 =< 100 ft., and show the entire work of producing 
that paper. 

The Barre Sliding Railway Co.; providing for the 
erection of a hydraulic sliding railway, extending 
the entire length of the Midway Plaisance, along its 
southern boundary, as above referred to. 


Financial Estimates. 


The management has this month issued a report 
in which are given some interesting figures in re- 





terest on bank deposits, and for future subscriptions 
to the stock, as such subscriptions are coming in 
steadily. On the other hand, however, a deduction 
of 7 or 8% on the subscriptions for stock must be 
made for delinquency in payment. There are about 
30,000 subscribers, and 60% of the subscription has 
been called for and about $3,433,800 paid in. 

The resources, as estimated, stand in round num 
bers, $23,350,000, or about $4,825,000 in excess of th: 
total estimated necessary expenditures, but of the 
resources the gate receipts, concessions and privi 
leges and salvage, representing a total of $13,000,000, 
are not only estimates, but are necessarily prospec 
tive. They cannot be realized even in part until the 
exposition opens and is in progress. The salvage 
from the disposal of the buildings cannot, of course, 
be realized until after the exposition closes. The 
resources available previous tothe opening of the 
exposition, by which time, as explained above, about 
$17,000,000 must be expended, are therefore about 
$10,250,000, and about $5,250,000 must 
for. If Congress makes the desired grant of $5,000, 


be provided 


000, as it is hoped it will, this will about meet the 
requirements of the case. 
The management has placed a fire insurance of 


$1,073,678 to cover the buildings, statuary and elec 
tric plant. 


ROOF SHIELD USED IN YORK ROAD TUN 
NEL, BALTIMORE BELT RAILROAD 
We give herewith a perspective view of the semi 


circular roof shield used in driving the Yora Road 





xe ROOF SHIELD IN USE Al YORK ROAD TUNNEL! BALTIMORE BELT RAILROAD 


garda to the expenditures and ‘resources. The esti- 
mated expenditures are as follows: 
Grading, filling, landscape gardening, viaducts 
and bridges, and waterway improvements $1,193,800 
OG hc iace 5 65:2 ; 500,000 
Steam plant... ....... 800.00 
Electric plant.............. 1,500,000 
Statuary on buildings.... 160,600 
Water cupply and sewerage .. 600,000 
Improvement of the lake front 200,14 0 
World’s Congress Auxiliary...... yal 200,000 
Construction Dept.; expenses, fuel, etc.... 520,000 
Organization and administration. * 3,308,663 
Operating expenses during the exposition. 3,550,000 
Ey nt She Aaiudinas de cuenkewctdvesess 58,000 
a. osbaiakncuiowss tees 10,5453 
ER SE ae 8,003,000 
SE I asin hns pc cbs nckr sc daswkeadeeeas $18,530,453 
The estimated resources are as follows: 
Prospective gate receipts.... -.........6 -s-eeee $10,000,000 
NE I ois Sa ves ccdounsovese dedweds 5,721,730 
City of Chicago bonds... ...........0.-...0.. 5,000,000 
Concessions and privileges .... ...........---.. 1,500,000 
DN cade diat enn se cubs chev acekkvaqck vents ccbk 1,500,000 
Interest on deposits.................... cS Saker 33,000 
EES si big Seda dice cd inks tks chasees semen $22,754,230 


Of the total expenditures about $17,000,000 must 
be paid out before the opening of the exposition on 
May 1, 1893, The total amount expended up to Jan- 
uary, 1892, was $2,779,707, and owing to the present 
enormous demands for construction, the monthly 
expenditure now averages nearly $1,000,000. To the 
resources may be added about $200,000 for future in- 


Tunnel of the Baltimore Belt Railroad, the working 
drawings of which were given in our last issue. 
of the segment timbers at the rear of the shield has 
been removed, showing the tail of the jack. The 
jacks were at first wrapped with canvas, as shown, 
to prevent any sand from sifting on them and caus 
ing cutting and ieakage. Afterward it was found 
that no sand sifted in, and the canvas was removed. 
The cocks controlling the hydraulic jacks are seen 
in the background, and on the under surface of the 
shield. Since the phctograph was taken from which 
our engraving is made, the arch has been turned 
in the shaft, and the work has been advanced sothat 
the rear of the shield is about 40 ft. from the shaft. 

In pursuing its forward course the shield will pass 
directly under a large brick building 3 stories high. 
The top of the shield will just miss the foundations 
of the building, and it is hoped to carry it through 
without disturbing or injuring them. As the ma 
terial now being penetrated is a compact sand 
which stands up very well, the chances for success 
seem to be fair. 


One 


The great reservoir at Paris for the storage of water 
from Avre and Vigne near St. Clond is nearly completed, 
Its elevation is nearly 351 ft. It consists of three parts, 
with a total capacity of 200,000 cu. m. An aqueduct 
across the Seine of 630 ft. length, which will also be used 
as a foot bridge, is under construction. It is expected to 
have the Paris water-works completed by May, 1892. 
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THE BLOCK SIGNAL SYSTEM OF THE PROVI- 
DENCE & WORCESTER RAILROAD. 


In the latter part of the year 1881 it was determin- 
ed by the management of the Providence & Wor- 
cester Railroad, influenced chiefly by the advice of 
their enlightened and progressive superintendent, 
Mr. W. E. Chamberlain, to begin the equipment of 
the entire main line of that road, a little less than 
14 miles of double track, with what they were ad- 
vised by their superintendent, who had taken some 
trouble carefully to investigate the matter, was the 
most perfect system of block signals in existence, as 
many still believe, and w'th no small grounds in 
their favor. ‘This system was the Union Switch & 
Signal Co. s automatic track circuit signals, which 


has been fully described in past issues of 
this journal (see general index). It is also de- 
scribed on p. 200 of the company’s Reference 


Book. A part of these signals only were at first 
ordered, and their operation began April 1, 1882, but 
all were put inin accordance with a definite plan 
for equipping the entire line, which latter was com- 
pleted in 1883, as will be seen from the report below. 
At the end of this latter year the Providence & 
Worcester had 67 signals in use and 36 more in pro- 
cess of installment, making 108 signals in all, which 
equipped its entire road, making it the first road on 
this continent to equip and operate its main line 
throughout, with automatic block signals. The 
Pennsylvania road was then, and had been for many 
years, operated under the absolute block system for 
passenger trains, but the permissive block was used 
for freight trains, and they relied entirely upon the 
intelligence and watcbfulness of the block signal- 
men, not upon mechanism, as in the track circuit 
electric block system, or in the admirable Sykes sys- 
tem, which is a combination of human and me- 
chanical protection. Without the latter, breakdowns 
of the block system sometimes occur from human 
forgetfuiness, as in the Meadows disaster just out 
of Jersey City some years ago, where three trains 
were wrecked, 

After 21 months of experience with the part of the 
system first installed on the P. & W. R. R., and 137 
days’ experience with the complete plant for the 
entire road, Mr. Chamberlain made a report to the 
Raiiroad Commissioner of Rhode Island, giving in 
much detail the results of his experience with the 
plant, of which he spoke in the very highest terms. 
We reprint below the whole of this report, omitting 
the formal int:oduction and the detail tables, which 
latter are quite extensive. The report in full will 
be found in the report of the commissioner for 
1884. It bears date Jan, 11, 1884, Its pub- 
lication at this time seems especially rperti- 
nent in view of the present interest in the question 
of block signaling caused by the recent severe ac- 
cident onthe New York Central & Hudson River 
R. R. due to the lack of such signals; and it is of in- 
terest as showing to what perfection the system of 
automatic block signaling had been brought nearly 
ten years ago. 

When I made the contract with Mr, Henry Snyder, 
agent of the Union Switch & Signal Co., of Pittsburg, 
Pa., | informed him at that time that, if he could make 
the signals work successfully on this Ist division, he 
need have no apprehensions of its satisfactory operation 
on any other road in the country. The roadbed at chat 
time was of a very sandy nature, requiring a great deal 
of time and labor; from the nature of its condition, to 
keep it in first-class working order, I mformed you in 
iny letter of Dec. 30, 1881:— 

1. (See p. £2 of Commissioner's Report of 1882) That no 
other system can operate a signal through a long section 
of rails, consequently: — 

2. There is no other which will show the presence of a 
portion of the train on the signal section when a part of 
the train, having broken loose, has passed beyond the 
section. 

3. Itis the only system which will show the danger 
signal when a train has entered within the block section 
from a side track, or from the opposite end from that 
usually entered upon. 

4. It is the only system in which a broken or tern up 
rail will show the danger signal. 

5. Any tampering with or derangement of the mechan- 
ism or battery in the block system will show the danger 
signal, so that any error from any cause will be in favor 
of safety. It is impossible to show “ safety’ when tre 
danger exists which the signal is designed to avert. 

6. It is the only system in which obstructions, caused 
by placing rails across the track, will show the danger 
signal. 

These assertions I am now prepared to confirm by 
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totals shown in the 21 months’ rezort cent to you here- 
with. 

linformed you that it afforded a more perfect protec- 
tion thanis possible with the Englith block system, 
controlled from stations, or any other system. It is 
evident that railroad comy anies in protec_ing their trains 
must have a system whereby the signal toany section is 
controlled by the train or any part of the train during the 
entire time of its being in that section. This system we 
have in practical operation. 

I also stated that we had contracted for about ten miles 
of these signals in Massachusetts, on what is known as 
the 2d division; that we had guarded all the railroad 
crossings at grade, from Worcester, Mass., to Hamlet, 
R. I., with bells 12 ins. in diameter, set on both sides of 
the track to protect the traveling public when trains are 
nearing the crossings from either direction. These bells 
commence ringing when trains in either direction or both 
directions are within 1,500 ft, of the crossings, and con- 
tinue to ring until trains have passed the same. 

Iam happy to inform you that the Providence & Wor- 
cester Railroad Co. has now equipped its 24 division 
from.Boston Switch to Worcester with a complete sys- 
tem of these signals, [completIng the equipment between 
Providence and Worcester]. 

I herewith send you a detail report of working of the 
signals on the Ist division, from April 1, 1882, to Dec. 31, 
1883, inclusive (21 mos.). In regard to the working of sig- 
nals on our 2d division:—there are 48 regular block sig 
nals; all switches are connected in the blocks. I here- 
with send you a report of their operation for37 days, 
from Nov. 19 to Dec. 31, 1883, showing totals; also present 
a statement of grand totals for the entire length of road 
from Providence, R. I., to Worcester, Mass., (44 miles) 
The reports show for themselves that my expectations 
have been more than realized in regard to the results 
obtained. 

You are aware the Providence & Worcester Railroad is 
the only railroad in the country thoroughly equipped 
with the Automatic Electric Block system of signals. No 
new device of any nature was ever known to be perfect 
when first introduced. Many of the failures were caused 
by some of the parts not being properly proportioned, 
and required experimental tests to make them perfect. 
We find from the monthly reports of the signals that 
failures caused by the mechanism are gradually disap- 
pearing, and we expect to be able within a short time to 
have the system so perfect that a failure will be a rare 
occurrence. 

But, more fully to illustrate it; our report shows thi t 
in the first 3 mos. in operating the signals, the percentage 
of failures to number of operations was 0.096 %, while in 
the last 3 mos. ending Dec, 31, 1883, there is only a show- 
ing of 0.016 ¢ of failures. You will bear in mind that in a’l 
the failures the signals have shown danger, and have 
fully performed the duty for which they were erected. 

Our instructions to engineers and other employees are 
as follows:— 


“The Block Signals are constructed so that they will 
show danger under the following conditions, viz:— 

If a block ahead is occupied by a train, engine, car of 
detached train, or a hand car; a switch misplaced, a car 
standing on side track so as to obstruct the main track, « 
broken rail, or battery out of order. 

On each side track there has been placed a post marked 
S. Nothing must be left standing on any side track be- 
tween that post and the switch on main track, because 
that will show anobstruction of the main treck. Your 
attention is called to this important order. 

Engineers, conductors and trainmen will be governed 
by these Electric Block and Special Signals, as per follow- 
ing instructions:— 

lock and Switch signals bearing odd numbers are for 
the government of Outward trains; even numbers gov- 
erning Inward trains. 

poe Signals, governing switches only, are lettered 
and may have special colors for danger or safety. 


The Safety Signal is a| The Danger Signal is a 
round white target by day | flat red target by duy anda 
oe a green light by night, | red light by night, thus: 
thus: | 





When a signal show: danger, you will come toa full 
stop before entering the block which the signal protects, 
or if a special signal you wii] come to a full stop before 
covering the switchee it protects, You maj then ed 
carefully, but under full control, expecting to find the 
ae obstructed, or a switch set wrong, or a rail 

roken. 


If no trouble is found and the next signal is at safety, 
you meg roceed at usual s 
ore from block to b 


but if at danger, pro 


ceed as until the obstruction 
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is passed. Report all stopsor detentions on blanks fur 
nisbed for that pu e. Study carefully the description 
of Blocks and > al Signals. 

Road masters and section foremen will thoroughly 
post themselves in regard to the working of the Electric 
signals, and teach their men to keep the track wires and 
insulations in eee order, bearing in mind that on you, 
in a measure, depends the proper working of the signals. 
No rail or frog must be changed (except in case of emer- 
genes) unless the foreman in charge of signals is on 

and to make the proper connections. 

Bells have been placed at each road crossing to warn 
gatemen of approaching trains; when either be}l rings 
the gateman will immediately close the gates and keep 
them closed until the train has passed, except at points 
sore switching is being done wiihin the bell ecir- 
cuit. 


The cost of mainten ance per mile I am not prepared to 
give as yet on account of improvements made from time 
totime. Hoping that my explanations have been satis- 
factory, I am, yours respectfully, 

W. E. Chamberlain, Supt. 


This letter was followed by elaborate tables, which 





we omit. The summaries of the main results from 
the operation of the signals we condense as follows: 
2d Div., Ist Div., 
39 miles. 5 miles, 
Period covered by report.......... 37 days 21 mos 
No. of senger trains run....... 1,295 46,142 
No. of freight and engine trains 
OR Sr ae hss GAGA cote SiN nesses 760 21,121 
Total No. of trains run............. 2,055 67,263 
Average per day each way.......... 28 i 
No, of trains stopped for— 
Good cause (train or switching 
on section ahead)..... ......... 128 2,826 
Carelessness of employees. ..... 4 141 
Failure of circuit or signals...... 18 285 
Total No. of signals operated...... 48 28 
Total No. of operations............ 49,320 941,668 
Total No. of failures............. .. 12 285 
P. c. failures to otal No. of opera- 
MES occeliwenthadon ks crn teeriaes 024 . 0203 
Of these failures there were due 
to the carelessness of employees. 4 96 
P. c. of careless failures to total 
No.of operations................. .008 -OL02 
Edm GUG. as. Secs. es : 13 R5 


Twelve broken rails stopped 36 trains. ; 

Among the instances in which trains were stopped 
for good cause were: 

12 cases of broken rails, 

193 cases of open switches, 

7 cases of hand car on track, 

1 case of cars on side track toonear main track, 

56 cases of switching in pregress, and 

2,685 cases where a train was occupying the sec- 
tion ahead. 

The last of these cases only are provided for under 
the original form of the block system, in which 
human intelligence only is relied on to work the 
signals, and protection against other trains only 
is provided; but when all switches are also inter- 
locked, as they all but universally are in England, 
256 other cases of the above list drop out, and there 
remain only the 20 cases of broken rails, hand cais 
on track, and partially obstructed switch leads, as 
evidences of the peculiar advantages of this auto- 
matic block signal plant. Still, though these in- 
stances are comparatively few, each of them might 
have caused an accident, and there were a good many 
of these, absolutely, considering the short distances 
and the brief period of time covered by the report. 

The greatest sbjection made to this system, how 
ever, is that every break-down of the appar- 
atus causes delay, though it can in no case 
cause danger, by showing danger when no dan- 
ger really exists. It will be seen above that in 
just 297 cases, or an average of once very 2'; 
days, there was some such failure of some 
one of the 103 signals, delaying about twice as many 
trains more or less, without good cause other than 
such break-down; but the report alzo shows that in 
the first 3 mos. after the plant was installed there 
were just six times as many of these failures as in 
the last 3 mos. covered by the report ; and as there 
were over ten times as many cases of trains stopped 
for the very good reason that there was a 
train on the block aMead of them which 
(usually) did not belong there, and as the failures 
were only about one out of 4,000 operations of 
each signal, the evil could be borne a good deal 
better than Hastings disasters, it seems to us. 
Moreover, since that date there have been consider- 
able improvements in this and other kinds of block 
signal plant. The recent experience of the P. & W. R. 
R. with these signals will appear from a letter from 
the Chief Engineer of the road in our lastissue. It 
will be seen to be entirely satisfactoryythough very 
naturally the careful tabulation’ of the results 
which were made when the plant was put in have 
not been continued. 
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It may be noted that the most frequent cause of 
failure by far was breakage of the track wires by 
which the rail circuit was maintained through the 
joints. The next most frequent trouble was care- 
lessness of the employees in caring for the batteries 
and mechanism in general. 

In view of the above record, which in its main 
facts has been sufficiently notorious among those 
who keep informed as to railway affairs of this kind, 
an extract from a ‘‘railroad” paper of this city, 
which appears on our editorial page, denying that 
the Providence & Worcester has ever had, or even 
has now, any block system in use, is a trifle sur- 
prising. 

The cost of maintaining these signals, and the 
present practice of the road in regard to them are 
shown in a letter from Mr. E. P. Dawley, Chief En- 
gineer N. Y., P. & B. R. R., dated Jan. 11, 1992, from 
which we make the following extracts. The first 
cost was stated at about $500 per signal in a letter 
from the same officer published last week, in which 
also were given some further details about the 
operation of the plant. 


I have had the following information regarding cost of 
maintenance pretty carefully looked up, and find that on 
our Main Line Division for the year ending June 30, 1890, 
it cost us for maintenance of 40 electric block signals very 
close to $129 each; and for the fiscal year ending June 30, 
1891, that maintenance, labor and material, of 58 signals 
cost us $6,064.17, or about $104 each, which figure is prob- 
ably more accurate than the statement for the previous 
year. It would, however, probably be more nearly accu- 
rate if $25 or $39 a year was added to cover wear and tear 
on the signal, which in not included in figures above 
stated, or say $130 per year per signal. 

I note your publication of my letter of Dec. 30.1 91, to 
which I had no objections, also a statement in the “ Rail- 
road Gazette” bearing on the matter of signals on the 
Providence and Worcester Railroad. It is true that the 
Worcester Division is not continuously blocked, as one 
might infer from my letter of Dec. 30 (wherein it was 
only claimed, however, that about 42% of our main 
track mileage was protected by block signals); but in 
further explanation Of the facts regarding Worcester 
Division between Valley Falls and Worcester 1 will say 
that that portion of the road has automatic block signals 
at all stations and in some places (con:idered more especi. 
ally dangerous) between stations; furthermore in several 
instances the stations are so near together that these 
station signals become in effect continuous blocks. 


The italics in this extract are the writer's. 





MILD STEELS FOR STRUCTURAL PURPOSES. 
If.—BASIC STEELS IN GERMANY. 


By Gus. C. Henning, M. E. 
{Concluded from page 44.] 


The limits of 52,600 to 62,600 1bs. per sq. in. in 
tenacity may seem very wide to assure uniformity 
throughout a structure, and it may be asked 
whether it is not advisable to narrow these limits. 
It must not be forgotten that rolling produces 
differences in qualities according to variation in 
shape; if the upper limit were reduced, large quan- 
tities of material otherwise satisfactory might be 
rejected, increasing the difficulties of the manufac- 
turers and metallurgists, and causing considerable 
delay without materially improving the quality of a 
structure. Actually these differences in quality are 
not as great as would appear from a comparison of 
tenacities alone. 

In judging of quality, the absolute resistance of 
material is not as essertial as its resilience, which is 
nearly proportional to the product of tenacity and 
elongation; and as stronzer varieties always show 
less elongation, the product remains nearly con- 
stant. To obtain uniform material and emphasize 
its importance, the specifications should contain a 
minimum value allowable for relative resilience. A 
reasonable requirement, which does not cause 
acceptance of a great quantity of unsatisfactory 
material, is that this product of tenacity, in kilo- 
grams per square millimeter, by elongation, measur- 
ed on 200 mm., should be not less than 800. With 
this value the elongation varies between 21.70% and 
18.2%. 

The other conditions which should be prescribed 
for the material include a minimum figure for elas- 
tic limit, which is as essential as relative resilience. 
The minimum elastic limit to be called for by speci- 
fication should be about 34,000 Ibs. per sq. in., which 
is easily obtainable. 

Amount of contraction at point of rupture is with- 
out theoretical value but gives practical indications of 


quality of steels; for an abnormally low result is very 
suspicious and a minimum figure should be stated. 
Aecording to past experience, “natural” basic soft 
steel of normal properties gives not less than 40 
contraction, and this might be adopted as a prac 


’ tical value. 


It does not séem advisable to call fora given chem- 
ical composition, as physical tests and properti:s 
determined thereby would be sufficient for the en- 
gineer. A too great percentage of phosphorus can 
always be readily and certainly detected by proper 
bending tests. 

Another matter to be determined is how to test 
to determine whether the material as used fills the 
specifications in every respect. It is a question 
whether material should be tested in the shape of 
rods rolled from test ingots; whether pieces should 
be cut from finished shapes, or whether double tests 
should be made in both these ways. This latter 
seems like a very complicated, expensive and dila- 
tory method and must cause trouble in many ways. 
On the other hand it does not seem to concern the 
engineer what qualities the material may have in 
the form of small round rods or in ingots, as he 
uses the metal only after rolling. 

It is, however, necessary for the steel works to 
examine its own product in the shape of ingots to 
judge whether the material will fill requirements 
after rolling. Hence these tests need not be made 
by the engineer. It is his duty to test the material 
after rolling, as improper heating, burning or roll- 
ing may entirely change or injure a material other 
wise good, It is true that in the United States it 
has been a frequent practice to accept material upon 
**billet tests,” but frequently with decidedly un- 
satisfactory results. Fortunately this method is 
being replaced by the more satisfactory one of test- 
ing roiled material only, after having examined 
the steel works’ report of billet tests, which are 
made as regularly as the chemical analyses, fracture 
tests, etc. All material is of course stamped with 
heat numbers for future identification. 

One of the leading American railways, in fact, 
calls for tests from each heat in every furnace in 
which the steel is reheated before rolling. If, there- 
fore, the mill superintendent is careful to charge 
ouly blooms from one heat or melt in one furnace, 
this materially simplifies the testing, expedites work 
1o its utmost limit and insures possession of a cor- 
rect knowledge of the rolled material. In Germany 
material is invariably tested after rolling, as the 
necessity of doing it was established long ago and a 
better method has never been proposed. 

The following series of tests was made to prove its 
necessity on three heats of basic open-hearth steel, 
numbered at the steel works as 1,537, 1,538 and 1,539: 

A test ingot from each heat was poured when the 
ladle was half emptied, and was rolled into rods of 
1.02 in. diam., from which test pieces 0.79-in. diam. 
were turned. From the same heats were rolled 
bars 4 x 0.39 in., angles 4 x 4 x 0.39 in., and plates 
0.39 in. thick. 

To test at the same time the effect of different 
treatment in the furnace, specimens of each section 
were rolled under three conditions: (1) at normal 
heat, (2) after burning, and (3) rolled cold. 

Of the tension tests on material rolled at a nor- 
mal heat ‘recorded in Table 1X.) those on the rods 
rolled from test ingots gave best results. The 
smaller percentage of elongation in shapes is not. 
able. The last colamn of Table LX. shows the per- 
centage of loss in relative resilience of the different 
sections as compared with that of the test billet, or 
rod rolled from test ingot. 

Table 1X.—Comparative Tests of Steel Shapes and 

Round Rods Rolled from Test Ingots ; All Rolled 

at Normal Heat : 


Con- Rel. Loss 
Heat Elastic trac- Elon- resil- inrel 
Shape. No. limit. Tenacity. tion. gation. ience.  resil. 
Lbs. per sq. in. 3 % % 
1,537 41,3°6@ 57.610 52.2 26.7 1073 —2.3 
Bars .-4 1,538 38.550 57,400 53.2 2.5 9006=C —-13. 
1,539 42,750 50,900 51.6 6.6 1121 —I1. 
1 35,130 54,550 sade %.6 1720 — 7.5 
Angles; 1,538 35,770 54,330 505 27.5 1,060 —7.7 
1,539 38,760 58,3000 = 53.8 24.2 9% —11.9 
1,537 39.830 54,120 S68 21.2 8 —2%6.7 
Plates { 1,538 41,750 56,970 tiie 2 Si —2.4 
1,530 43,200 DO3M .... 27 7 —2.8 
1 38,120 «457,610 52.4 27.2 1,103 
not he 37200 «KIO SC! 
"(1,539 40,900 39,320 61.1 8.3 1,273 ae 


Material rolled from burned blooms invariabl 
showed torn surfaces. Small irregular lateral) fis- 


sures or cracks were to be found almost every where 
upon close inspection. The edges showed more 
serious defects, which appeared as though rolling 
had torn the material. Plates alone did not show 
these defects everywhere, and they had large spots 
which were quite perfect. In Table X. are given 
results of tests of burned materia]. The test speci 
mens in the case of heat No. 1,538, were purposely 
taken from parts which did not show these defects, 
while those from 1,537 and 1,539 were cut from de 
fective places. 


Table X.—Tests of Various Sections Rolled from 


Burned Blooms. 
Loss in 
Contrac- Elon Rel. rel. 


Heat Elast. Tenac 


Shape. No. limit. ity. tion. gation. resi). resil. 
Lbs. per sq. in. ‘ 

/ 1.507 34,850 55.050 33.6 16 5 63s 42.0 

Bars ... 1.439 38,550 58320 36.8 21.0 &6l —32.3 
\ 1,538 33,780 4.270 37.6 16.7 639 44.3 

{ 1,537 34,850 53,770 58.5 24.0 907 17.7 

Angles, 1,539 37,050 53,700 37.1 17.2 649 49.0 
(1,538 35.980 53.910 420 16.5 646 —43.8 

1,537 40,330 58.320 B.1 17.2 707 35.9 

Plates. 1.539 42,670 60,950 52.6 19.5 RSH 34.3 
(1.538 41,390 47,900 57.6 21.2) 885 — 24.3 


It is evident that the material was uniformly in- 
jured. Surface inspection and physical tests were 
found to agree very closely. Of the bars, heat 19 
showed least surface defects and was considered 
least burned, and the tests showed that the relative 
resilience was decreased but 32°, while in the case 
of the others this was 42°, and 44%; the same coinci- 
dence was also found in the case of the plates. 

In the case of test pieces cut from the sound part of 
plate of heat No. 1538, results were obtained even bet- 
ter than those from the plates rolled at normal heat, 
while the tests cut from defective parts showed de 
cided inferiority. It therefore appears that the in- 
jury due to overheating is caused principally by the 
mechanical effect of rolling, and it is most noticeable 
in the case of the sections which do not stretch uni- 
formly over the entire cross section during rolling, 
causing tearing of the material. The injury is there- 
fore most noticeable in channels and beams and least 
in plates. Surface inspection and tension tests 
verify this conclusion. 

Bending tests are most certain to detect burned 
material, and in the case of the nicked bending tests 
the material bends bnt little, and breaks suddenly 
with the well known coarsely granular structure due 
to burning. 

The tests which were made to determine the effect 
of cold rolling were limited by the strength of the 
rolls, for to avoid the possibility of breaking a roll 
the material had to be rolled at a considerable heat. 

For this reason plates *% in. thick could not be 
rolled at less heat than a cherry red. 


Table XI.—Tests of Materials Rolled at the Low- 
est Heat Possible. 


Loss in 

Heat Elast. Tenac- Contrac- Elon- Kel. _ rel. 

Shape. No. limit. ity. tion, gation. resil. resil. 

Lbs. per sq. in. s % ‘ 

f 1537 41,750 58,600 60.6 29.2 1205 + 9.2 
Bars.... | 1538 37,840 59,600 52.9 25.8 we3 = — 5.7 
(1539 45,450 61,450 540 262 128 —1L4 

1587 38,550 54,900 65.0 22 MS — B2 
Angles. 1238 37,340 53,070 6.8 43 1 —H.6 
\is39 38120 54.840 64.4 26.9 1087 —IK5 


From this it will be seen thatrolling at a cherry 
red produced in every case somewhat better results 
than were obtained from the same materials rolled 
at usual temperature. Although these few tests do 
not conclusively show that it is beneficial to roll as 
cold as possible, yet they go to prove that injury is 
not likely to be caused bycold rolling. But a possi- 
bility of injuring weak materials nevevtheless ex- 
ists, as tests witha sheet in. thick showed. In 
this case rolling at ordinary temperature pro- 
duced a material having 50,720 lbs. per sq. in. te 
nacity and 20% elongation ; while the same plate 
rolled at a dark red had a tenacity of 76,788 Ibs. per 
sq. in. and an elongation of only 13%, or a loss in 
relative resilience of 840 — 702 = 138, or 16.4%. All 
cold rolled bars showed a red-brown surface, while 
those rolled at usual temperature were bluish gray. 

Ihe foregoing tests may be taken as proving that 
rolling may injure material, and hence tests should 
be made on finished shapes. This would necessitate 
testing all material twice, once in billets of each 
heat, and again after rolling. Considerable troubte, 
delay and expense would be caused by such pro- 
cedure; end as the engineer must know the qualities 
of finished material, while the mill manager shotifd 
know the qualities of the material which wit] work 
up so as to have the qualities called for by the 
engineer, it seems the proper thing to let the former 
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use his own methods to judge of the qualities of 
material in its early stages, and for the latter to 
test only finished material. To protect himself and 
work up only such material as will give the desired 
results, the mill manager will carefully grade and 
mark allof his product, and this will simplify the 
work of the engineer, who hastnen only to test the 
finished shapes out of each charge or heat. The 
fewer heats or charges used in any order, the less 
will be the number of tests necessary and the less 
the unavoidable delay caused by testing. Before 
proceeding to make tests, however, it will be of the 
first importance to examine the rolled material for 
surface defects, and reject all that shows checks, 
cracks at corners, or slivers, as all of these are in- 
variabiy proofs positive of defective or injured 
material, 

Tension tests follow surface inspection, and results 
obtained must lie between 52,600 and 62,600 tenacity, 
elastic limit not less than 34,100, contraction of area 
at least 40°, and relative resilience at least 800. 

Cold bending tests should invariably be made, if 
onty to detect too high a percentage of phosphorus 
in the absence of chemical analyses. It may be pre- 
scribed that a strip 2 ins. wide, with edges slightly 
filed, shall bend 180° around a diameter equal to 
one-half the thickness of the test piece without 
showing signs of failure. Closing down the test 
piece upon itself generally produces cracks on the 
inner surface at the bend, which, especially in the 
hands of a careless workman, will cause failure and 
hence should not be called for. 

All of these experiments, then, show that the ac- 
ceptance of steel is dependent upon the same meth- 
ods of examination which have heretofore been 
used with wrought iron; and there is no plausible 
reason why fewer or less critical tests should be 
applied in the case of steel than were customary in 
the case of wrought iron. 

As the failure of any bridge, assuming it to have 
been properly designed, is dependent upon accident- 
al causes, such as shock due to derailment of a 
train or the like, it follows that the properties 
which are of greatest importance in such case are 
not at all ultimate resistances or elasticity, but 1e- 
silience. In such case it does not matter whether 
the elastic limit has been passed, but it is merely 
sufficient that the structure does not fail. 

If a diagram be constructed, of which the ordi- 
nates are the resistances and the abscissas the elon- 
gation under such resistances, then the area of this 
diagram will represent the work which the particu- 
lar material is capable of doing or its capacity to 
resist impact or shock. In Germany, specifications 
for wrought-iron prescribe a tenacity of 51,200 lbs. 
per sq. in., with an extension in 8 in. of 12%, or a 
relative resilience of 

51,200 

1,422 
In the case of low steels it was seen that relative 
resilience might be set at not less than 800. Thus 
the same safety in structures would be secured if the 
allowable working loads were assumed 85% greater 
than those heretofore allowed in structures of 
wrought-iron. 

Another consideration as to the safety of struct- 
ures is their elastic resistance under permanent or 
steady loads. The elastic limit is the quantity 
which determines this; and comparing wrought 
iron with steel, we find that they compare as 22,700 
to 34,000, or that steel can be safely strained over 
ol, higher than wrought-iron. As this figure is 
smaller than the previousone, it would be the one 
to be adopted. 

However, as the experience with low steels in 
Germany is stilt so limited, Prof. Krohn would still 
further lower this allowance, and he recommends 
that the increase in the unit strain where low 
steel is substituted for wrought iron be set at 25°. 


x 12 = 432. 


THE VARIOUS STATISTICAL SUBDIVISIONS 
OF THE UNITED STATES. 

The accompanying map shows the new grouping 
of the states adopted by the Interstate Commerce 
Commission, as also two similar groupings (similar in 
intent and substance, but unfortunately differing in 
detail) adopted by the U. S. Census and (years ago) 
by Poor's “Railroad Manual” and ourown “Manual of 
American Water Works.” It is a public misfortune 
that these three groupings should be so radically dif- 
ferent as they are. The serious objections to this 





confusion of groupings do not seem to be adequately 
appreciated by the public officials who are respon- 
sible for it. The groupings adopted by Poor’s ‘‘Rail- 
road Manual” and the “Manual of American Water 
Works,” being of many years standing, and having 
had very valuable, if unofficial, statistics based upon 
them for many years, had a strong presumption in 
their favor, which neither the U. S. Census nor the 
Interstate Commerce Commission has seen fit to re- 
spect; but they should at least have adopted acom- 
mon new grouping which, had they agreed upon it, 
would naturally have become standard. 





third one. Nor can any two or more groups of any 
set be so added together as to make one or more of 
any other set, unless we add the whole United States 
together, with the sole exception that the New 
England and Middle groups of the unofficial group- 
ing make the North Atlantic group of the census. 
The public officials, each with his mind fixed upon 
his own work only, and each, perhaps, feeling the 
true official contempt for prior unofficial work, do 
not seem to have appreciated that for very many 
purposes it is desirable that complete statistics of 
many different kinds for each group ahould be com- 
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The Subdivisions of the United States Used for Statistical Purposes by (1) The Interstate Commerce Com- 


mission; (2) The United States Census, and (3) Poor’s Railroad Manual 


Water-Works, 


and the Manual of American 


Boundaries of Interstate Commerce groups shown by solid black lines, with numbers for each group. 
Boundaries of United States Census grouping shown by dotted lines .......... 
Boundaries of Railway and Water-Works Manual groupings shown by broken lines --+-+-+- 


The original or unofficial grouping made eight 
subdivisions of the territory, the groups being such 
that they could readily be given distinctive names. 

These groups were: New England, Middle, South 
Atlantic, South Central, Southwestern, North Cen- 
tral, Northwestern and Pacific. Their boundaries 
followed certain natural lines of demarkation, both 
physical and sociological, and thus readily permited 
of combination into a variety of grander subdi- 
visions of the entire territory, as between the north 
and south, east and west, north, south and Pacific, 
ete., ete. 

The U. S. Census has, without a shadow of good 
reason which we can discover, cut down the num- 
ber of these subdivisions to five, entitled respective- 
ly, North Atlantic, South Atlantic, North Central, 
South Central and Western, The Interstate Com- 
merce Commission has now made confusion more 
confounded by as arbitrarily subdividing the terri- 
tory into ten groups, to which it is impossible to as 
sign concise geographical names, and in which state 
lines are but little respected. The motive may easily 
be inferred from the form of the groups. They chance 
at the moment to conforma little better to the 
present subdivisions of the railway system, and so 
somewhat simplify the work of the government 
clerks, who are apt to look upon anything which 
does that as highly important. But this is a condi- 
tion which changes constantly, and if the statistician 
of the commission proposes to pay no more respect 
to his own than to others’ prior work (and why 
should he?) we shall for the same reason be treated 
hereafter to an indefinite series of such variations, 
as the railway mileage of the country is combined 
and recombined, for each of which changes there 
will be quite as good reason as there is for those 
which have already so unfortunately occurred. 

By referring to the map it will be seen how radi- 
cally the groups differ. It would be quite impossible 
to clearly describe the divergencies in words, as they 
even extend so far that there is only one group out 
of them all (New England) which is the same in any 
two of the three groupings, and that differs in the 


pared or comparable, in order to extract the true 
meaning of any statistics. One’s sense of the evil 
done, and of the unreasonableness of it, is not de- 
creased when it appears from examination, as it 
soon will, that the first grouping established, that 
of the unofficial ‘“‘ Poor’s Manual ” is, on the whole, 
the best one of the three for general use. When the 
U. S. census discarded it we were disposed to accept 
its action without grumbling, supposing, of course: 
that it would be made the basis of all the govern- 
ment statistics. But to find out, as we now do, that 
each government bureau is to be allowed to be a law 
unto itself in this matter, regardless of either official 
or unofficial precedents, is a little too much. We 
can do nothing but prétest ; but we do protest. 








A bill for fortifications and coast defense to the exten- 
of $100,000.000 has been favorably reported to the U. 8, 
Senate from the Committee of Coast Defenses and Forti- 
fications. It provides for fortifications as recommended 
by the Fortifications Board appointed by the President 
The cities selected include about all those of any im- 
portance on the Atlantic and Pacific coast lines. The 
bill would expend from $19,009,000 to $20,000,000 in the first 
year, and about $9,000,000 annually for 10 years thereafter. 


The Beach Pneumatic Conveyor Co., of Chicago, has 
taken patent on a system for carrying the mails and 
small parcels by means of an air blast through pneumatic 
tubes. The idea is to do away with the use of a cartridge | 
in which the message is usually placed and practically 
float the letter or parcel on a current of air to its desvina- 
tion. This current is to ve furnished by a system of blast 
engines putting air into the tube and exhausting it at the 
otherend. In extremely long lines relay blasts and ex- 
hausts will be established for the purpose of keeping up 
the velocity and‘carrying capacity of the aircurrent. It 
is claimed that by this system letters and packages can 
be quickly and easily conveyed from the depot to the 
main office. The company was incorporated in January, 
1892, under the laws of the state of Dlinois, Mr. Geo. 
W. Straight being President, and holding a franchise 
in a portion of the southwestern part of Chicago. It 
proposes to apply for franchises in the business portion 
of the city, and operate the system as circumstance® 
demand, 
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ELEVATED RAILWAY; CHICAGO & SOUTH 
SIDE RAPID TRANSIT CO., CHICAGO, ILL. 


[With inset.) 

We present in this issue the drawings of an ele- 
vated railway now under construction at Chicago, 
Lil., a considerable section of which is already com- 
pleted, and is expected to be in operation by April. 
The Chicago & South Side Rapid Transit Co. has 
from the outset adopted a policy in regard to the 
construction of its road which will keep it free from 
future suits for damages to property. The line is 
popularly known as the “Alley road” from the fact 
of its route following along the alleys which bisect 
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Fig. 4. Cross Section of 90-lb. Rail for Chicago & 


South Side Elevated Railway. 


the street blocks, but the structure is not built over 
the alleys. The company has acquired aright of way 
about 30 ft. wide along one side of the alley by pur. 
chase or condemnation proceedings, and this has 
been very slow and tedious work, as owing to the 
activity in real estate business in Chicago, and the 
frequent transfers of property, it takes a long time 
to obtain a clear title to each individual piece of 
property. All this work is done by atitle guarantee 
company. Under condemnation proceedings, p!ans 
are submitted to the court for each piece of property, 
showing the location of the railway structure, the 
clearance of cars, etc., and the jury awards the price 
after consideration of three points, viz.: First, the 
value of the property; Second, the allowance to be 
made for improvements; Third, the allowance to be 
made for damages due to the operation of the line. 
These proceedings give the company a clear and un- 
disputed title to its right of way, without fear of 
claims for damages in future. 

The route of the line is along the alley which runs 
north and south through the blocks between Wa- 
bash Ave. and State St., as shown on the map (Fig. 
1) accompanying the article on the World's Colum- 
bian Exposition in another column. Work was 
commenced in Felyuary, 1890, and the road is now 
practically completed from 12th St. to 39th St., with 
the exception of one or two short gaps over disputed 
property, and the work of erection is now in prog- 
ress northward to Congress St. The northern ter- 
minus is intended to be ultimately at Madison St, 
South of 39th St. the right of way has been acquired 
to 63d St., where the line will turn east and be built 
along that street to Jackson Park, having a ter- 
minus inside the grounds of the exposition, asshown 
upon the map, Fig. 2, in the article above referred to. 
An extension south toward Englewood is projected. 
By the recent sale of bonds to Marshall Field, P. D. 
Armour and other lccal capitalists, the company 
will be enabled to complete its line from Congress 
St. to 39th St., a distance of about 4 miles, and have 
it in operation by April, while the entire length to 
Jackson Park is expected to be completed by 1893. 
Contracts have been given out for the equipment of 
the first section of the road. 

The railway is a double track deck structure con- 
sisting of four lines of main longitudinal plate 
girders, connected by angle iron bracing, and carried 
upon a double row of columns. The general form of 
construction is shown in Figs. land 2. Iron is the 
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material for the superstructure, and the Keystone 
Bridge Co. has the construction contract. The 
foundations are about 10 ft. deep below the surface 
and rest upon hard clay, the pressure on which will 
not exceed 1,800 to 2,000 Ibs. per sq. ft. On this clay 
is laid a bed of concrete J2 ins. thick and 7 ft. square 
for each foundation, and on this concrete is masonry, 
6 ft. square and about 2 ft. dins. thick. Two stone 
blocks 5 ft. 6 ins. » 2 ft. 6ins. and 6 ins. thick hold 
the heads of the anchor bolts. Above these stones is 
brick masonry 4 ft. high, 5 ft. square at the base and 
4 ft. square at the top. This is capped by a bluestone 
block 3 ft. 6 ins. square and 1 ft. thick, upon which 
rests the cast iron base forthe column. This base 
weighs 1,500 Ibs., and is held down by four anchor 
bolts, 14¢ ins. diameter and 6 ft. long. It has sockets 
21g ins. deep for the two channels of which the 
column is composed, and when the column is in 
place the space around it is filled with a mixture of 
iron filings and sal ammoniac. 

The columns are each 15 » 15 ins. square, composed 
of two 15-in. channels weighing 150 Ibs. per yd.. 
with a latticed bracing of bars 4 « ‘¢ ins., riveted, 
inside the flanges of the channels by %{-in. rivets 
At a height of 11 ft.6 ins. from the ground the 
channel irons are curved outward to a radius of 5 
it., so as to be wide enough at the top, 16 ft. above 
the ground, to carry the two longitudinal girders. 
At the top the channels are connected by two angle 
irons, 6 x 6 x ,y ins., and plates rx in, thick. The 
girders rest upon bearing plates *-in. thick. The 
transverse distance between the columns is 12 ft. ¢. 
toc., except at stations, where it is 19 ft. 9 ins. to 
allow the longitudinals to rest on brackets riveted 
near the bottom of the web of transverse girders, 
and make room for the station buildings, as shown 
on the plan, Fig. 5. The longitudinal distance is 
from 35 to 60 ft. c. toc. 

The longitudinal girders of each track are placed 
5 ft. apart c toc., and the space between the inner 
ones is 7 ft. ce. toc. These girders are 35 to 60 ft. long. 


cww 


Proper 'y 











size angle irons. The two girders of each track are 
also connected by a horizontal 
bracing riveted to the top chords, and a similar 
bracing riveted to the bottom chords, as shown by 
the plan, Fig. 1. 


single diagonal 


This bracing is of angle irons, 3 « 
3', ins., weighing 21 Ibs. per ft., and fastened with 
,-in, rivets. 
the columns by 
holes to every other span are provided to allow for 


The girders are secured to the tops of 
.-in. bolts and rivets, and slotted 


contraction and expansion 
a light yellaw. 

The material for the ultimate 
strength of 50,000 Ibs, per sq. in., and it is estimated 
that the flanges will 
10,000 Ibs. per sq.in. by the equipment to be used 
The rolling load is taken at about 1.000 Ibs, and the 
dead load 270 Ibs. per lin. ft. per girder. Details of 
the wheel spacing, wheel loads and strains, with 


The structure is painted 


girders has an 


not be strained more than 


composition of girders of different spans, etc., are 


viven in the inset sheet. The train load diagram 
shows a tank engine with 16,000 lbs, on each driving 
axle, with a driving wheel base of 5 ft., and 12,000 
Ibs. on the truck; followed by cars with a weight of 
16,000 Ibs. on truck. The 


signed for locomotives weighing 45 tons, but the en 


each structure was de 
gines now under contract will weigh only 28 tons. 
: The minimum clear headway is 16 ft. tothe bottom 
of the girders, but at Ith St. this is increased to 20 
ft. Beyond this the headway is increased by a 
grade of 26 ft. to the mile to cross the viaduct carry 
ing 12th St., over the surface tracks of the A., T. & 
S. F. Ry., and the lines running to the Dearborn St. 
station. The line is straight and practically level. 
The extension eastward to Jackson Park will be 
built over the roadway of 63d St., and will be of a 
different design, as shown by Fig. 3. It will be for 
the most part a three-track structure 
tudinal plate girders carried on brackets riveted to 


with longié- 


the bottom chords of the trussed transverse girders, 
The transverse distance between the columns will be 
» ft. c. toc., and the distance between the tracks, 
12 ft. c. toc. The headway will be l4 ft., and the 
height from the curb line to the rail level, 2ft. 2 
ins. The width of the street between building lines 
is 66 ft. 

The track will consist of steel rails weighing 90 lbs, 


Ty —e ee 


resting canted 


t rs/rig 


ABT x \! 
oe | Beit ; 
Onite Bt 6 4 ae 4 a 
Daa erties 0 $ 
ome anon — ot 
= | | / RAPID [AN oIT $s 
| _] fee News. i Bi ia acacia ee aie ti 





FIG. 6. FRONT ELEVATION OF TWENTY-SIXTH ST 


The shorter ones are 42 ins. deep and weigh 7,000 
lbs.; the 50-ft. girders are 48 ins. deep, and the 60-ft. 
girders are 54 ins. deep and weigh about 9,000 Ibs. 
The top and bottom chords are 12% ins. wide, each 
composed of two angle irons, 6 x 4 x 4, ins., secured 
to the web plate by %-in. rivets, with a pitch of 4to 
6ins. The webis %¢-in. thick, and has vertical stiff- 
eners of angle iron 4 x 4 x }¢ins. at intervals of 
about 5 ft.. with filler plates 40 « 4 x 4 ins. 
The filler plate, or splice plate, at the middle 
of the girder is # <x 16 <{, ins. At their 
ends all the girders are connected by angle 
irons 2} x 3 ins.. weighing 21 Ibs. per ft., 
with vertical diagonal cross bracing of the same 





STATIGN ; CHICAGO & SOUTH SIDE ELEVATED RY 


per yard, secured by spikes 5,  ,4, ins. to hardwood 
ties 8 ft.x6ins.x Sins., spaced 20ins.c.toc. The 
ties will be fastened to the girders by hook bolts. 
There will be two timber guard rails 6 ins. wide and 
Sins. high to each track rail, the inner ones being 
about 4% ins. from the track rail, and the outer ones 
on the ends of the ties. Between the tracks are 
cross timbers 6ins. square, upon which are laid four 
lines of plank 6 ins. wide and 2 ins. thick, forming a 
walk for the trackmen and employees. The Servis 
tie plate will be used to some extent (Eng. N¥ws. 
April 4, 1891). The Fisher bridge joint will in general 
be used for the rail joints, but in places where the 
construction will not admit of them there wil! be 
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three-tie joints spliced by 30-in. angle bars and six 
bolts. The rails were rolled by the Illinois Steel Co., 
and are of the section shown in Fig. 4, being the 
same as that adopted for the Manhattan Elevated 
Railway of New York. The dimensions are as fol- 
lows: 


Inches. 

a aS aa ae 
Width of base.... gs EVE Mo ke Eis Ch ECS ROP aan 5 
Witt of bene at bottom... ....5 5... ci ee cess 2% 
Angle of side of head... ...........2c0seceseeee eciel Eee 
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"3 UD OE OI io og r cn cvcsescevcesnpws 6 

S bottom corners of head........ ...... .... % 

i top and bottom fillets.......... ...... 0... % 

fe top and bottom corners of base..........  # 

as SE Brock acdc apis c chnacnswe sodeus $ 
Fishing angles of head and base...................... 13° 


The arrangement of the stations is very different 


from that heretofore adopted for elevated 
railways, the station buildings of this road 
being placed on the street level, underneath 


the structure, one ticket office being thus suffi- 
cient for both lines of traffic. The pian of the 
2th St. station is shown in Fig. 5, and the eleva- 
tion and its relation to the main girders are shown 
in Fig. 6. The inner platform is close to the property 
line, while the outer one overhangs the alley. The 
building are of brick and terra cotta, with slate 
roofs, and have a pleasing effect. Our illustrations 
represent the 26th St. station. The building is 41 ft. 
_ 65 ins. long on the alley, and 30 ft. wide, fronting 

on 2th St. The ticket office is in the middle of the 
street front and basa bow window. The entrance is 
on one side of this, and opens into a waiting room 
17 ft. 10% ins. by 16 ft. 8% ins., with seats 
along one side. Toilet rooms with tile floors are pro- 
vided for men and women, and there is a large news 
stand, Opposite the ticket office is the entrance to 
the stairs leading to the platforms, which are 24 ft. 
above the street level. The exit stairways are also at 
the rear of the building, leading to an exit corridor 
4-ft. 8 ins. wide running along one side and opening 
into 26th St. Across the stairways, in order to provide 
headroom, the tracks are carried by 15-in. I beams, 
about 15 ft. long, as shown in the rear and side ele- 
vations, Figs. 7 and 8. The platforms are 200 ft. long, 
sufficient to accommodate a train of six cars. They 
are 8 ft, wide and 3 ft. 3ins. high from the top of 
the cross girder, and each is protected by a roof sup 
ported on two rows of columns. The total width 
over platforms is 37 ft. 2ins., and the height from 
street level to ridge of roof is 36 ft. 6ins. Trans- 
verse plate girders are used at the stations, the 
longitudinal girders being carried on brackets riveted 


near the bottom of the web, as already explained , 


and the platform girders are supported upon canti- 
lever brackets forming extensions of these trans- 
verse girders. It is intended to have electric gongs 
and indicators in the waiting rooms to announce 
the approach and direction of trains when within 
500 ft. of the station. The stations and platforms 
will be lighted by gas or electric lights. 

A contract for 20 tank locomotives with rear 
tank bunker carried,on a four-wheel truck, has been 
given to the Baldwin Locomotive Works, of Phila 
delphia, Pa. They are to be four-cylinder compound 
engives,on the Vauclain system, with four driving 
wheels 42 ins. diameter, driving wheel base of 5 ft., 
and total wheel base of 16 ft. They will weigh 56,000 
Ibs:, with about 40,000 Ibs. on the driving wheels. 
The boilers will be of the wagon-top pattern, with 
Belpaire fireboxes and grates 66x 44ins. The com- 
pany will order about 50 or 60 cars of a type similar 
to those of the Manhattan Elevated Ry. in New 
York, but with wider platforms and gates to allow 
of two passengers getting on or off together. The 
entrances also will be wider and provided with 
double doors. The trucks will be of steel, and 
the total length of car over platforms will 
be about 43 ft. The cars will have seating 
accommodation for 48 passengers, but will have a 
capacity for 100 sitting and standing. They are to 
be lighted by the Pintsch compressed gas system. 
Trains will be run at frequent intervals, and there 
will be a uniform fare of 5 cents, Tickets will be 
dropped into a box outside the waiting room, as on 
the New York elevated roads. 

Col. C.Goddard is President of .the railway com- 
pany, and Mr. Robert 1. Sloan, M. Am. Soc. C, E., is 
Chief Engineer. Mr. Sloan was formerly Chief En- 
gineer of the Manhattan Elevated Ry., of New 
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York, and we are indebted to him for drawings 
from which our illustrations have been prepared. 





CONDEMNATION OF LAND FOR THE NEW 
WATER SUPPLY OF-NEWARK, N. J. 


The last section of the 4-ft. steel conduit forthe 
new water supply of Newark, N. J., was recently 
laid, closing a gap of some 600 ft. in this 21-mile 
pipe line. This gap was across the property of one 
Andrew Slingerland, at Pompton Plains, who con- 
tested the right of the East Jersey Water Co., with 
whom Newark contracted for the new supply, to 
lay pipe across his land and even guarded the prop- 
erty, according to the daily papers, with a shot gun. 
Mr. Slingerland, or his attorneys, held, among other 
things, that the city of Newark could not exercise 
its right of eminent domain to condemn lund to be 
used by the company in constructing works to be 
sold to the city. The case went to the Supreme 
Court of New Jersey, the decision of which on the 
above and other points is given by the Newark 
* Advertiser” as follows: 


1. The act entitled ““An act to empower cities to acquire 
land for public use by condemnation” (P. L. 1891, p. 172) is 
not a mere regulation of procedure, but is a grant of 
power as well. 

2. The terms of said act, which authorize the condemna- 
tion of land “‘ for any lawful public use or purpose,” apply 
only to such public uses as the legislature has expressed 
or may express its willingness to promote by the power of 
eminent domain. 

3. Said act is applicable to the condemnation of land by 
the city of Newark for the purpose of securing a supply 
of water for municipal uses. 

4. The power of the city of Newark to condemn land for 
the purpose of supplying the municipality with water is 
not impaired by the fact that the city has contracted with 
a water company to. construct and sell to the city com- 
pleted water-works, of which the land sought by condem- 
nation forms a necessary part; especially if the city has 
contracted to exert its power of eminent domain when- 
ever it may be advantageously employed in furtherance 
of the purposes of the contract. 

5. Such a condemnation is not rendered illegal by the 
fact that the works may not be satisfactorily completed 
and therefore may never be accepted and used by the city. 

6. The option to purchase water-works authorized by 
the proviso of the act approved April 2, 1888 (P. L. 1888, p. 
366) may legally be exercised by the city before the com- 
pletion of the water works for which that act provides. 

7. The said option implicitiy legalizes the purchase of 

municipal water-works and water supply. 


8. The implied right of municipal corporations to give “ 


sealed evidences of indebtedness, not having the quality 
of commercial negotiability, for debts lawfully incurred, 
is unquestionable. 

9. The fact that, as a natural incident to the securing by 
a city of a public supply of water, more water is obtained 
than is needed for present public uses, and that the city 
disposes of the surplus for an outside use, does not de- 
prive the condemnation of land for the water supply of 
its public character. 

For the better understanding of Section 6 of the 
above it may be stated that the original contract be- 
tween Newark and the East Jersey Water Co. gave 
the city the option of buying water from the company 
or of buying the works. The city contracted to buy 
the works before they were completed. This ex: 
planation will also aid in understanding Section 5, 
especially when it is added that there is now an evi- 
dent disagreement between the city and company 
regarding the removal of vegetable matter and ex- 
cavations to avoid “ shallow flowage.” Regarding 
Section 8 it may be stated that the city has agreed 
to give $6,000,000 for 50,000,000 gallons of water, but 
of this amount only 27,500,000 gallons is called for 
until eleven years from the date of the contract. The 
balance the East Jersey Water Co. may dispose of 
as it sees fit, with some exceptions. On account of 
this deferred delivery of a part of the supply only 
$4,000,000 is to be paid on the acceptance of the 
works, but bonds for the remaining $2,000,000 are to 
be deposited with some party agreed upon, no. in- 
terest toaccrue until the expiration of the eleven 
years named above. 

Under the contract Newark may sell surplus water 
to some outside towns, which explains Section 9. 

A full description, with illustrations, of the works 
being built by the East Jersey Water Co. was pub- 
lished in Engineeting News of Oct, 11, 1890, Aug. 1, 
8 and 15, 1891. 


A state irrigation convention opened at Helena, Mont.. 
Jan. 8. The convention was called to consider the plat- 
form of the Salt Lake Irrigation Congress, which urges 
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the ceding of the public lands to the several states in 
trust. Nothing of enginecring interest had been accom- 
plished by the convention at latest reports, but a resolu- 
tion had been adopted in favor of a state irrigation and 
immigration commigsion and a state engineer. 


The capacity of freight cars on the Prussian State Rail- 
ways is being increased. During 1891 there were 31,750 
open cars cuanged from 10 to 12% tons, and all new cars 
are to have a capacity of IT tons. 





The approximate number of oak ties in use in Germany 
in 1880 was 32,000,000, while the ties from ot her kinds of wood 
amounted to 24,000,000. At present there are only 20,000,000 
of oak ties used against 28,000,000 of ties from other decidu- 
ous trees and conifers. About 1% only are beech wood. 
France is using a greater number of beech wood ties 
than of coniferr. 


The West Side Rapid Transit Co.,of Chicago, which holds 
a franchise for operating west on Randolph St. to Ogden 
Ave., and southeasterly on the avenue to the city limits, 
is now experimenting witha view to using electricity 
on the Boynton Bicycle Railway system. Their scheme 
is to erect an elevated structure having four single rail 
tracks, doing away with the steam bicycle locomotive and 
using large drivers directly attached to the passenger cars. 
The upper balancing rail isto be used as an electric con- 
ductor with a trolley running on it. Each car is to have 
tsown motive power. The compeny says it expects to 
reach a speed of 100 miles per hour. Mr. Geo. Sherwood 
i8 President of the company, and Mr. 0. W. Rodgen, Gen- 
eral Manager, The company intends as soon as possible to 
build a mile or more outside the city limits for the pur 
pose of testing the practicability of its new designs. 


The river and harbor estimate to be presented to the 
present Congress is $60,000,000, pared down from an 
original estimate of $100,000,000 as presented by the 
Board of Engineers. A notion of this year’s estimates 
may be gathered from the following leading items: 

Harbors—New York, including Buttermilk Channel, 
Hell Gate, etc., $1,425,000; Buffalo, $400,000; Boston, $400, - 
000; Sandy Bay, Cape Ann, $250,000; Point Judith, kK. L., 
$300,000; New Haven Breakwater, $500,000; Delaware 
Break water, $300,000; Charleston, 8S. C,, $750,000; Savannah, 
$1,000,000; Cleveland, $450,000; Toledo, $690,000; Humbolt. 
Cal., $700,000; Oakland, Cal., $500,000. Rivers—Kennebec, 
$300,000; Potomac, $800,000; James, $400,000; Kanawha, 
$500,000; Arkansas, $1,000,000; Tennessee, $2,000,000; Cum- 
berland, $1,000,000; Ohio, $1,300,000; Hennepin Canal, $1.- 
759,000; Lower Mississippi, $3,000,000; Upper Mississippi, 
$2,900,000; Missouri, $1,800,000; Sacramento, $420,000; Co- 
lumbia River, Ore , $2,000,000. 


PERSONALS. 





Mr. Edward B. Codwise, M. Am. Soc. C. E., has been 


re-elected City Engineer of Kingston, N. Y. 
Mr. D. M. Wheeler has resigned his position as Chief 
Engineer of the Winona & Southwestern Ry. 


Jol. George Leavitt, one of the projectors and directors 
of the Adirondack Ry., died at Saraioga, N. Y., Jan. 7. 

Mr. L. L. Kellar has been appointed Superintendent of 
the Lexington & Southern Division of the Missouri Pacific 
Ry., vice Mr. E. Harding. 

Hon. George C. Crocker, Chairman of the Massachu- 
setts Poard of Railroad Commissioners, has sent his resig- 
nation to the Governor. 


Mr. W. D. Williams is Chief Engineer of the Cincinnati, 
Jackson & Mackinaw R. R., and not Mr. J. D. Williams, 
as incorrectly stated last week. 


Mr. Samuel Lafever, who in 1844 built the railw: y from 
Columbus, Ind., to Madison, Ind., the first railway in 
the state, died at Columbus, Jan 4, aged 81. 


Mr. 0. O. Wheeler, formerly Gefferal Superintendent 
of the Fort Worth & Denver City Ry., has been ap- 
pointed Superintendent of the Minneapolis Terminal Ry. 

_Mr. Edward Nichols, President of the Brooks Locomo 
tive Works, Dunkirk, N. Y., died at Dunkirk Jan. 7, at 
the age of 41. He was a graduate civil enginver from the 
Rensselaer Polytechnic Institute. 


Mr. W. B. W. Howe, Jr., Consulting Engineer and 
Architect, has removed from Savannah, Ga., to Knox- 
ville, Tenn. He has been engineer on several Southern 
railways, and has had 20 years’ experience. 

Judge William Lindsay, of Kentucky, who was ap- 
pointed by the President asa member of the Interstate 
Commerce Commission, to fill the place of the late Gen. 
Bragg, as noted last week, is said to have declined the 
appointment. 

Mr. Austin Corbin, President of the Long Island R. R., 
has been elected President of the New York & New Eng- 
land R. R. He therefore controls the new route between 
Brooklyn and Boston over these two roads, with a ferry 
aeross Long Island Sound at Oyster Bay. 

Mossrs, Alexander Ryjoff, R. Daniewski and E. Ceg- 
linski, Russian civil engineers connecte/ with the proposed 
Sib erian railway, are on their way from Vladivostock to 

St. Petersburg, via the United States. They report 
nothing new ie connection with th2 enterprise. 

















Jan. 16, 1892. 





Mr. P. S. Blodgett, Superintendent of the Eastern Divi- 
sion of the Lake Shore & Michigan Southern Ry., has beén 
appointed Assistant General Superintendent. MreT. W. 
Niles. of the Franklin Division, succ2ed3 him, and Mr. J 

K. Russell has been appointed Superintendent of the 
Franklin Division. 


Maj. Alexander McKenzie, U. §. 
has been ordered to duty in 
Office at Quincy, Ill, succeeding Maj. E. H. Ruffaer. 
who has been transferred to Buffalo. Maj. Ruffner 
takes the place of Maj. Stickney, who has been ordered 
to Cincinnati to relieve Maj. D. W.. Lockwood. 


Engineer Corps, 
charge of the Engineer 


NEW PUBLICATIONS. 


MACHINERY PATTERN MAKER. Containing Full 
Size Profiles of Gear Teeth and Plates, illustrating 
manner of constructing numerous and important pat- 
terns and core boxes. By P.S. Dingey, practical pat- 
tern maker and mechanical diate New York, 
John Wiley & Sons; 12mo., pp. 89, 376 illustrations: 
15 tables; $2. 

This is one of those thoroughly practical treatises on 
special subjects of which Measrs. Wiley & Sons are now 
producing a good many. The idea of the work has been 
to make it a suggestive manual for those already familiar 
with the elements of pattern making; not to teach the 
whole art of pattern making to students or apprentices. 
Still, for that very reson, the book should be a useful 
manual for college instruction as well as for practical 
pattern makers, to many of whom it ought to bea great 
aid in their work on the more complex forms of patterns. 
A special feature of the work isa series of full size gear 
ieeth sections forall the usual pitches from 1 in. to 3 in. 
pitch, advancing by \4-in., with If separate teethin each 
pitch suitable for gears having from 14 to 800 teeth. 


NOTE SUR LES MORTIERS ET BETONS DE CIMENT 
Par KR, Feret, chef du labratoire des Ponts et Chaus 
¢ sées A Boulogne-sur-mer, ,Paris: 'Rue des Beaux 
Arts 5; 8vo., pamph. pp. 28 

This little pamphlet embodies in small space and is 
based on the results of original investigations by the 
author. 

The author first discusses the sand to be used, the meth- 
ods of gaging this sand and its humidiiy. In the latter 
connection he calls attention to the fact that the packing 
of the sand in the gages is extremely variable, according 
to the degree of humidity, and he presents in tabular form 
a series of experiments showing the difference between 
dry sand and damp sand in this respect. He says that a 
very small proportion of water is sufficient to lower enor- 
mously the weight of sand in a cubic metre; for, with 2* 
of water added, the weight is decreased 20° as compared 
with a cubic metre of dry sand. The cause is that any 
humidity up to certain limits results in the grains sticking 
together and prevents their packing, as in dry sand. In 
experiments with sand and water, he used dry sand and 
admitted the water from below so as to drive out the air 
occupying the interstitial spaces. He found that one litre 
of sand from the Boulogne dunes, measure’ dry and with- 
out packing, occupied 0.888 litre when saturated with 
water. This proportion of course varies widely with the 
nature of the sand and the form and capacity of the vessel 
used, 

He concludes from his experiments that little confidenc e 
can be placed in the common methods of determining the 
minimum proportion of cement which it is possible to 
combine with a given sand for the formation of a compact 
mortar. Usually the weight of this cement is calculated 
according to the existing voids in sand measured more or 
less dry and more or less packed, a volume extremely 
difficult to fix. For example, the voids in sand saturated 
and sands containing 5* of water differ as 567 to 375, or 
nearly as3 to 2. He believes that the saturation test 
shows the minimum proportiun of voids that can be filled 
by the cement. Sand containing pebbles presents still 
wider variations. The author then discusses the size and 
form of sand greins and their measurement for standard 
purposes. M. Feret decides that for compact mortar it 
would be very advantageous to use a mixture of two 
sands of very different grain volume, with as few inter- 
mediate sizes as possible. The whole discussion of the 
subject of sand and pebbles is so interesting that we ex- 
pect later to give a fuller translation of the pamphlet of 
M, Feret. 

ql SCHAEDEN AN DAME KESSEL, Heft L, Schaeden 
an Locomotiv-und Locomobiikeszeln; Oesterrei:his- 


cher Ingenieur und Architekten Verein; Vienna, 1891. 
Pamph., 4to, illustrated. 50 cents. 


Seciion I, of this work, which bids fair to be one of much 
interest and value, treats of damages to locomotive and 
portable engine boilers. The entire treatise is on boilers 
only, and devoted to a study of the conditions under 
which defects in them originate. It explains with German 
care and completeness the causes of damages, their dan- 
ser and prevention, the location of defects, as due to local 
or general changes, to fissures, cracks, fractures, bad mas 
terial or faulty construction. The methods of correcting 
these faults are described in a practical way and shown by 
profuse illustrations. The work bids fair to be a valuable 
book of reference and a guide both to the machinist and 
the expert. Séction IL, treating upon damages on marine 
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engine boilers, will be completed in the course of this year, 

it is announced. 

NEW YORK AND THE WORLD'S FAIR. Paper. 8vo. 
pe. 61. With map of the Fair and illustrations of 
yuildings. New York, 1892. 

Chis publication is issued under the direction of the 
committee appointed by the Dry Goods Merchants of New 
York City to secure adequate representation of the com? 
merce and manufactures of this State at the World's 
Fair. It contains the draft of a bill to be submitted to the 
legislature, which provides for the appointment of a 
commission to represent the State and for an ap 
propriation of $50°,000 to carry out the measure, There are 
also several pages of press extracts in favor of the Stat« 
participating in the exposition. We referred to the desir- 
ability of such astep in our issue of Dec. 12, 1891. and give 
elsewhere in this issue the first of a series of articles 
upon the World’s Fair. 

ANNUAL MESSAGE OF LEON ABBETT, GOVERNOR 
OF NEW JERSEY, 1892. 8vo., pamph., pp. 104. 

This message contains matter of interest regarding the 
public water supply of the state, including a table show? 
ing the status of public, private and all works at the end 
of each decade in number and pepulation supplied. This 
table and other statistics relating to water-works are 
largely based upon figures found in the *’ Manual of 
American Water-Works,” although for some reason no 
credit is given to that volume 

A comprehensive scheme for a gravity water supply to 
the cities and towns of the greater part of the state is ad 
vocated in the message and the attempt of private cor- 
porations to monopolize the water supply of the state is 
pronounced as dangerous to public interests. 

The message contains some interesting matter regard 
ing taxation and municipal indebtedness. The latter 
subject is closely connected with municipal improve 
nents and is therefore of especial interest to engineers 
and contractors. The provisions relating to municipal 
indebtedness of the constitutions or statutes of over 30 
states are abstracted in an appendix to the message and 
show that the general practice is to limit such indebted 
ness in order to prevent financial troubles and excessive 
taxation. 

FIFTH BIENNIAL REPORT 
NEER OF COLORADO, FOR THE YEARS 1889 
AND 189. PART IL J. P. Maxwell, State Engineer; 


J. &. Titcomb, Deputy State Engineer. 8vo; 19 large 
folding plates. 


OF THE STATE ENGI- 


Part I. of this report was reviewed in our issue of Oct! 
10. Part II. consists wholly of plates, or maps and dia} 
grams. The first eight plates present maps of the water 
district of the state, some of the districts taking a whole 
plate. The last eleven plates show graphically the daily 
discharge in cubic feet per second of 10 different streams; 


SOCIETY PROCEEDINGS 


CIVIL ENGINEERS SOCIETY OF ST. PAUL, MINN.— 
At the annual meeting on Jan. 4 the following officers 
were elected for the current year: President, E. E. Wood- 
man; Vice-President, J. D. Estabrook; Secretary, C. L 
Annan; Treasurer, A. O. Powell; Librarian, A. Miinster; 
Representative on Board of Managers for Association of 
Engineering Societies, C. J. A. Morris. 

LIVERPOOL ENGINEERING SOCIETY.—At the 
meeting on Dec. 23, 1891, Mr. George Farren in the chair, 
Mr. A. W. Brghtmore read a paper on “ Methods of 
Collecting Water for Supply.”” He divided his subject 
into three parts: (1) Interception of rain water before 
reaching the earth by collecting it directly in tanks or 
from the roofs of buildings. (2) Taking the water from 
streams or rivers directly if the flow is sufficiently con- 
stant, or by equalizing the supply by constructing a res- 
ervoir if the supply varies below the supply required. 
(3) Obtaining the water from the earth's crust by means 
of springs, shallow wells, intercepting tunnels or drains 
or deep wells. He then discussed the probable state of 
purity of the water derived by each of these systems, and 
gave examples of towns and cities in Europe and America 
supplied on each system. He pointed out that the supply 
obtained by direct interception could only be very 
limited. With respect to the supply procured from 
streams or rivers it was shown to be freer from contamin, 
ating influences, if obtained near to the source of the 
streams, hence the advantage of a water supply from an 
equalizing reservoir. Referring to the third method,water 
collected from shallow depths by means of wells and in 
tercepting drains was shown to be useful for supply 
when derived from sparsely populated districts. Water 
from deep eeated springs or wells, owing to its infiltration 
through the overlying strata, is often of great purity and 
valuable for supply. 

IOWA CIVIL ENGINEERS’ AND SURVEYORS’ 80- 
CIErY.—The annual meeting was held at Burlington, 
la., Dec. 29, Mr. Wm. Steyh, Vice-President, in the chair. 
The following officers were elected for the year 1892: 
President, Wm. Steyh, Burlington; Vice-President, J. H. 
Cole, Keokuk; Secretary, Seth Dean, Glenwood; Direc- 
tors, F. A. Macdonald and J. D. Wardle. 

Papers were presented as follows: “ Iron,’ G. Davis: 
“Title by Adverse Possession,” Seth Dean; “ Tide Lanris 
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A. B, Little; “Trialsof County Surveyors,” D. O. Porter: 
“ Truss Bridges,” E. M. Gilchrist; “ Earthwork, 

J. M. Brown. The last piper was an analysis of the vari- 
ous elements entering into the question of moving earth 
by drig and wheel scrapers and 


Cost of 


wagons, as well as by 
steam shovels for loading cars. A resolution was adopted 
fixing the date of future annual meetings for the third 
Wednesday of January of each year The meeting was a 


very interesting and successful one 
THE ENGINEERS CLUB 
reports that the year 1891 ha 


The Board 


been one of 


uf Management 


itisfactory pro 


wress The membership of the club has been increased to 
a total of 587 members, of whom 28’ are resident and 395 
non-resident members; 101 new members were elected 
there were 18 resignations and four deaths during the 
year. The income of the club has been 839,120. and the 
expenditures $41,461, leaving $3,571 in hand, as agains 


$5 913 last year. 
for the ensuing year should fall 
year, which have 


The Board estimate that the expenditures 
below those of the past 
than usual by 
reason of improvements to the house and additions to the 
It should also be noted that the 
sickness and death of the steward in the early part of the 
year involved the club in consi 
nightly 
have continued with 
unusual 


been rendered larger 
furniture and equipment. 


lerable expense. The 
uspiciously ated last 

resulting benefit to the clab 
proportion of nonresident members 

As the income necessary to sustain the 
an efficient manner must be expected to con 
from the resident members, it is 


fort 
year, 
The 


will be 


dinners, so inaugur 


noticed. lub in 


1 principally 
desirable that an effort be 
made to judiciously increase this class of membership 


Charles Macdonald, President 
David Williams, Secretary. 
Treasurer s Report for the Year '&891 
Receipt 
Initiation fees $1,600 
Jues 14,398 
Rent of rooms..... : » . 2,027 
Restaurant... aye 18.005 
Cash on hand Jan. 1. 1*@1 5.918 
45.033 . 
Disbursements 
Furniture and draperies, et $1,402 
Kitchen utensils, crockery, glassware, ete 76 
Rent and water tax 14 
House improvewents 1, U4 
Fuel, gas, electric light 1.o86 
Entertainments . ns aoe 379 
Periodicals ; ; uw 
Miscellaneous expenses 3,116 
For settlement of conts*.ct with A. FE Girardin 1,000 
For balance due A. E, Girardin, 1890 ou 
Restaurant account 21,107 
Wages aida S481 
341.461 
CUMING TECHNICAL MEETINGS. 

LBUSTUN SOCIETY OF CIVIL ENGINEER- 

Jan, 18 Secy,, 8, BE, Tinkham, City Hal 
WESTERN RAILWAY CLt B. 

Jan. 1%. Rookery Buik ling , Uhicago, 5 , W. Hf, Marshall, 


“ML. B, Standards,” ~« rican Railway Kolling Sto 
ENGINEERS’ ant Ik ry OF WESTERN PENN SYLYV ANTA, 
Jan, 19, Secy., 1, H, Harlow, Pittsburg, Pa, 
ENGINEERS’ < iL ti BOF ST, Lot [s, 
Jan. 20, Seey,, Arthur Thatcher, Odd Fellows’ Building, 
AMERICAN SOCIETY OF CIVIL E NGINEE KS. 
Jan, 20, Secy,, ¥, Collingwood, 127 East 23d St., 
CANADIAN sO ME CY OF CIVIL ENGINEERS 
Jan, 21, Secy., H. T. Bovey, 112 Mansfield St., Montreal, P. Q, 
ENGINEERS’ © LU B OF CINCINNATI, 
Jan. 21 Seoy,, F. Wilson, 
SCANDIN NAVIAN eNGUNEERING SOCLETY OF CHICAGD, 
Jan. 21, Secy., T. G. Pihifeldt, 113 Adams St, 
SOUTHERN AND SOUTHWESTERN RAILWAY « LUB, 
Jan, 21, At Atlanta.Ga. Secy,, F, A. Charpiot, Macon, Ga, 
NEW YURK RAILROAD CLUB 
Jan, 21. Rooms of Am, Soe, M. BE, 12 W. 
* Air Brakes in Freight Service.” 
DENVER SOCIETY OF CIVIL ENGINEERS 
Jan. 23 Secy., Geo. H, Angell, Jacobson Block, 
CIVIL ENGINEERS’ SOCIETY OF ST. PAUL, 
Feb. |. Seey.. C, L, Annan, 
ENGINEERS’ CLUB OF KANSAS CITY, 
Feb, 1. Baird Builling. Secy., H. Goldmark,. 
WESTERN SOCIETY OF ENGINEER®. 
Feb, 3, Seey., +. W. Weston. 230 La Salle St 
ENGINEERS’ CLUB OF MINNEAPOLIS, 
Feb, 4, Public Library Bidg, Seoy., F. W. Cappelen, 
ASSOC ee OF CIVIL ENGINEERS OF DALL AS, 
vob. 5, E. K, Smoot, 808 Commerce St, 
CIVIL ENGINEERS" CLUB OF CLEV ELAND, 
Feb. 5 Secy., A. H, Porter, 50 Enclid Ave, 
TECHNICAL SOCIETY OF THE PACIFIC COA4T, 
Feb. 5, Secy., O, von Geldern. 819 Market 8t,, San Francisco. 
SWEDISH ENGINEERS’ CLUB, 
Feb. 6, Secy., P. Valentine, At 231 Union St. 
646 North 10th St., Philadelphia. 
ENGINEERS’ CLUB OF PHILADELPHIA, 
Feb, 6, 1122 Girard St. Secy., J, ©, Trautwine, 
NORTHWEST RAILROAD CLUB. 
Feb, 6. Unien Station, St, Paul, 
ATLANTA SOCIETY OF CIVIL ENGINEERS. 
Feb. 9. Seeyv., Parker N, Black, Capito! Biock, 
NORTHWESTERN SOCIETY OF ENGINEERS. 
Feb. 9. Occidental Block, Seattle, Secy., KE. H, 
CIVIL ENGINEERS ASSOCIATION OF KANSAS: 
Feb, 10, Secy.,J, C, Herring, Wichita, Kan, 
NEW ENGLAND RAILROAD CLUB. 
Feb. 10. United States Hotel, Boston, Secy., F. 
‘Locomotive Boilers and Their Attac hments,” 
ENGINEERING ASSOCIATION OF THE SOUTHWEST. 
Feb. 11, Seey., O. H. Landreth, Nashville, Tena. 
TECHNIVAL SOCIETY OF NEW YORK, 
Feb, 11. 194 Third Ave, “Botler Plat,’ 
NORTHWESTERN TRACK AND BRIDGE ASSOCIATION.” 
Feb, 19. Union Station, St, Paul, 
MONTANA SOCIETY OF CIVIL ENGINEERS. 
Feb. 20. Helena, 
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There appears in the lect issue of a railway jour 
nal of this city, which, as such, might be too hastily 
assumed to know what it is talking about before it 
iaiks about it, the following statement, in which it 
wrongfully attempts to correct this journal; its own 
error being one which just at this time islikely to do 
especial harm, by misinforming the public as to the 
progress already made inthe introduction of block 
signaling. Weitalicize two or three of the more 
amazing statements in this short paragraph : 

Among the other misinformation which came out in the 
discussion of the Hastings collision, was the statement in 
a technical contemporary that the Providence & Worces- 
ter (now a division of the New York, Providence & Bos- 
ton) had been equipped with automatic block signals for 
its entire length since 1881-—-ten years. The radical error 
is that the Providence & Worcester has no block system, 
except on about six miles at the Providence end. Electric 
track-circuit signals (the clockwork system of the Union 
Switch & Signal Co.) are in use at each station for local 
protection, but most of these were put in during 1882, or 
later. A track circuit signal is an admirable } rotection 
for a station; but in comparing the Providence & Wor- 
cester with the New York Central it is no more than fair 
to state that the latter several years [ago] equipped its 
switches with distant signals, thus affording good protec- 
tion for most stations; and if we mistake not the stations 
without switches were equipped with the same kind of 
signals—hand-operated semaphores. The Providence & 
Worcester deserves credit for putting in the automatic 
signals, but the New York Central also de:erves credit 
for its man->perated signals, and the difference in degree 
of credit is not so great. 

The substratum of truth in thisstatement is that 
the block system of the Providence & Worcester, 
though practically continuous avd complete over 
the whole line, and so reported and described by the 
manufacturers, management of the road, and rail- 
road commissioner of the state, does not completely 
cover certain sections of open track between tbe 
stations, though it does constitute and was 
worked as an automatic block signal system 
throughout, so long ago as 18, as will appear from 
statements from the manufacturers in our contem- 
porary’s own columns of Sept. 19, 1884, and Nov, 28, 
1885. Moreover, although this system was planned, 
ordered, and in part erected in 1831, we find that its 
installment was not completed until the latter part 
of 1883. The report of the superintendent of the 
road to the railroad commissioner of the state dated 
Jan. 11, 1884, not only describes this system as com- 
plete in the fuliest sense over the whole main line, 
but is of unique interest at this time in the full de- 
tails which it gives of the exact working of the 
plant; of the extent to which it failed in service 
from carelessness or imperfections, and of the 
pumber of cases in which it proved an effective and 


needed protection. We therefore reprint this re- 
port, which has never before appeared to our 
knowledge in any technical journal, in another 
column. 

ccitanasitiiessinnibiion 

Our contemporary is entirely in error in stating 
that these signals are erected only at stations. There 
are also a numberof intermediate stations, as will 
appear from a letter from the chief engineer of the 
road in another column. But to show that the 
“signals in use at each station” are alone enough to 
furnish a sufficient block signal plant, when worked 
as such, as they are shown elsewhere to be, we need 
only say that there are no less than 15 intermediate 
stations, or 17 stations in all, on this disputed dis- 
tance of 571; miles, or an average of only 2.34 miles, 
apart without considering the intermediate blocks, 
Now the blocks on the newly planned Sykes system 
for the New York Central, according to the state- 
ment of President Depew on p. 34 of our last issue, 
average 1'; miles (one being 2.08 miles) each from 
Yonkers to Oscawana, 22 miles; 2!¢ miles each be- 
tween Peekskill and Pougbkeepsie, 31 miles, and 
1.72 miles each from Poughkeepsie to Albany, all 
this being for a vastly heavier traffic and over a 
much worse alinement than that of the Providence 
& Worcester, 

It will be seen, therefore, that they have, and 
have had since 1881-3, as many block signal stations 
as they can ever have any use for. To compare 
such a system with the hand worked station sema- 
phores on the New York Central, and to declare 
that the two roads deserve nearly equal credit, and 
obtain nearly equal protection from them, or any 
approach to equal protection, is the height of folly 
and unfairness; especially when we remember that 
this automatic track circuit system is, so far as pro- 
tection against trains is concerned, absolutely the 
most perfect of all.. Even the admirable Sykes sys- 
tem may fail in the remote (but by no means impos- 
sible) contingency of three signalmen at once losing 
their heads. As many as seven men at once have 
been known to lose their heads, and thus cause an 
accident which any one might have pre- 
vented. The original fora: of the block system, 
in which each man centrolled his own signals 
absolutely, may fail if any one man loses his head, 
as happened in the Meadows disaster on the 
Pennsylvania Railroad, just out of Jersey City, some 
years ago. Butthe worst fault of the automati¢ 
track circuit system is that it sometimes over-pro- 
tects by showing danger when there is none, except 
some failure of ics own; and it is this fault only 
which has prevented it from obtaining preference 
over any and all other block systems, as its cost is 
not great, amounting only to some $130 per signal 
per year, as will appear from some figures given by 
the chief engineer of the road in another column. 

On the other band, it may serve asa useful pur- 
pose to show more fully than our space permitted in 
our issue of Jan. 2 just what protection was 
obtained from the hand worked station semaphores, 
which our contemporary is not ashamed to declare 
gave a ‘‘ good protection.” . 





It will be remembered (see our issue cf Jan. 2) 
that the Hastings collision occurred between the 
St. Louis express, leaving New York at 8 p. m. and 
due to pass Hastings about 8:30 p. m., and the 
Niagara Falls express, which had left New York at 
7:30 p. m. The situation between Hastings and 
Sing Sing was then as follows, Sing Sing being 31 
miles from New York, and trains being designated 
by their time of leaving New York: 


SING SING, where first ‘accident occurred (about 6:00 
p. m.), blocking both tracks. 


, (6:00, Chicago express from New York, which had 
2 j i: oe aes around and ahead of loc=ls. 
= 5:10, local. Lege trains held up by block at Sing 
KB id: ZB. local. Sing. 
® 15:40, local. 
T ARRY Ybow N 
re 
B={6 :10, local. 
mE 
DUBBS FERRY. 
(Dobbs Ferry semaphore, All 
@ | 6:25, Montreal express. | mela - 
= | 6:40, local (arr.ved about 7:30, half an hour 
=~ before St. Louis express was sent out. aie 
© .7:30, Niagara Falls express, arrived here} from 
5 at 8:17; wrecked by St. Louis express| New 
= \ at 8:41 p.m. York. 


(7:35, local, rext regular train due, was held back at 
— ork without any notice being sent out along 
the line. 





HASTINGS. 

Hastings semaphore; at safety at 8:15, when Ni- 
agara Falls e . then set to danger for 
five minutes; then to caution for five minutes; then, 
at 8:25, set to enfety, about the time when brakes. 
man Herrick came back with his red lantern and 
went into the station. letting St. Louis express by 
about 8:39, which collided with 7:30 express at 8:41. 


This was the situation which had been shaping it- 
self for 2%{ hours between four stations averaging 
three miles apart, each of them with station sema- 
phore signals, telegraph operators and agents, all in 
telegraphic communication with each other and 
with the dispatcher’s office, and hence readily capa- 
ble (except for the eler.ent of human carelessness, 
against which there was no check) of conversion 
into an improvised “ permissive block” signal sys- 
tem for the protection of delayed trains, without 
holding them back too far, 

It would appear from the evidence that the trains 
had been so protected above Dobbs Ferry by station 
semaphores set at danger, but nothing in the testi- 
mony shows that the Dobbs Ferry agent did any- 
thing to warn Hastings as to there being three 
trains held up between them, nor did the Hastings 
agent, who had seen one express held up in front of 
his station, while three brakesmen had passed it with 
danger signals, do anything to protect them; nor did 
the train dispatcher, who knew tbat for 2%{ hours 
10 stalled trains had been accumulating below Sing 
Sing, do anything to protect them or see that they 
were protected. The entire reliance of the working 
staff, from the train dispatcher down, seems to have 
been placed on there being a rear brakesman on each 
train who would have time to go back far enough 
and not forget to, who would not stumble or break 
his leg, who would have a red lantern lighted which 
would not go out, and who would certainly be seen 
by the next following train. We do not care to com 
meut on these facts. We content ourselves with 
recording them. 

It may be claimed that all this is nothing against 
the semaphores, but orly against the way in which 
they are used; but that is not true. Experience 
proved long ago that this is the way in which all such 
systems which rely on the unchecked faithfulness 
of single men for their efficiency invariably tend to 
work. It is not enough that a signal system will 
work safely if ‘‘ every man does his duty.” It must 
work safely whether each does his duty or not, 
to be fit for use on a crowded road. 

jhdeieniiceiagiiincigiosiatbi 

At the hearing in this city a few weeks ago on 
Safety Appliances, by the Committee appointed hy 
the Convention of State Ratlroad Commissioners, it 
will be remembered that the Grand Master and a 
committee from the Switechmen’s Mutual Aid Asso- 
ciation of North America appeared and took a de- 
cided stand against the M. C. B. coupler. Backed 
up by Mr. John Hall, representing the Safford 
coupler, they declared in favor of ‘ta link-and-pin 
coupler with recess in face of drawhead for pro- 
tection of hands.” There was some astonishment at 
this expression on the part of the switchmen, a class 
of employees which is most vitally interested in the 
introduction of automatic couplers. It has just 
come to our notice that this same society, “The 
Switchmen’s Mutual Aid Association of North Amer- 
ica,” at its convention in 1889 adopted the following 
resolution : 

Resolved, That this convention of switchmen appeal 
to Judge Cooley, chairman of the Interstate Commerce 
Commission, to use his utmost power to cause all rail- 
ways in the United States to adopt a uniform automatic 
car coupler. 

As we have before said, the opinion of the ordinary 
run of employees on a matter of this sort is not of 
much value, especially when that opinion is ex- 
pressed by the officials of a labor organization. It 
is of interest to note, however, that the position 
taken by Grand Master Sweeny and his associates is 
directly contrary to that taken by the organization 
of which he is the head only two years ago. The 
motives which led these men to come forward in de- 
fence of the link-and-pin type at this time, without 
regard to the action of their association a few 
menths ago, can be conjectured. 





The United Statesisa broad territory, and its mul- 
titude of public improvements,has developed a class 
of intelligent, wealthy and contractors who 
are second to none from a standpoint of personal 
ability and achievements. But in the cosmopolitan 
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character of their work, these contractors must 
vield the palm to some of their English brethren, to 

nom “the world is mine oyster.” In a late obit- 
uary of Mr. William Henry Punchard, of the Lon- 
don contracting firm of Punchard, McTaggart. 
Lowther & Co., we notice that, though only 56 years 
of age, he had been engaged on public works in Eng- 
and, Canada, Nova Scotia, Venezuela, Peru, Brazil, 
the Argentine Republic, Uruguay, Sweden, Russia, 
Spain, Malta, South Australia and Tasmania. When 
the energetic work is considered that was requisite 
to secure these concessions or«contracts, to gather 
and ship the necessary plant, and to organize and 
conduct these remote enterprizes with widely dif- 
fering personnel, the name of Mr. Punchard is emi- 
nently suggestive of his methods. 

Fortunately, perhaps, the United States is still 
broad and active enough to give employment to its 
contractors at home. The Englishman has the ad. 
vantage that English capitalists, who furnish the 
bulk of the cash represented by the enterprises 
named in the list, naturally prefer that the material 
should come from England and the profit accrue to 
Englishmen when there is a profit. But the fact 
remains that Englishmen invest their money every- 
where and English engineers and contractors follow 
the investment. Asadevelopment of remote sources 
of wealth is the true incentive after all, and each in- 
vestor and builder expects a profit, whether he gets 
it or not, there is evidently afield abroad that might 
be more carefully studied by American capitalists 
and contractors. 


—_—__.-—__——_ 


As showing how doctors will disagree on questions 
of interpretation like that in regard to the “ north- 
west point” of Lake Quinaielt, in our last two is- 
sues, Mr. F. H. Dabney, Chief Engineer of the 
Yazoo-Mississippi Delta Levee District, who ought 
to be good authority on such questions, sends us a 
letter based upon the showing of facts in our first 
communication, maintaining that the true “north- 
west point” would have to be taken as neither the 
point A (the most northerly point) nor the point B 
(the most westerly), but at some assumed point mid- 
way between them, where there is nothing resem- 
bling a point of the lake. We do not publish his 
letter, as the letter which appeared in our last issue 
changed the whole nature of the problem by show- 
ing that old sketch maps at least existed, issued by 
government authority, and by clear implication 
binding it, as one party to the deed, to the descrip- 
tion which favors the other party. Neither would it 
now be worth while to discuss the question of inter- 

retation as originally submitted, but we are unable 
to agree with Mr. Dabney. 





Elsewhere in this issue we abstract the matter of 
principal interest in the report of the Statistician to 
the Interstate Commerce Commission, which will 
form by far the most complete body of statistics 
concerning the railways of the United States 
ever published. The complete report will make 
a volume of about 875 pages, or over one-third more 
matter than last year. A new departure has been 
made by giving statistics not alone for the whole 
United States, but for the different sections separ- 
ately; and while the territorial grouping adopted is 
subject to criticism, it isa very great step in advance 
that some grouping has been adopted. As an exam- 
ple of the results which have been developed by the 
adoption of this system, the accident statistics, when 
compiled by groups, show fewer accidents to pas- 
sengers in proportion to the traffic in the states east 
of Chicago and north of the Ohio and Potomac Riv- 
ers than in any other section of the country. The 
greatest proportion of accidents to both passengers 
and employees is found in the states south of the 
Ohio and east of the Mississippi. The statistician 
suggests that this is due to “ poorer road-beds and 
an inferior grade of management.” 

oe 


As another example of the value of classifying 
statistics geographically, we may take the average 
freight carried per freight train, which is shown to 
vary from 122 tons in the New England States to 
218 tons in the section lying between Chicago and 
New York City. In the same way the average num- 
ber of passengers per train varies from 62 in New 
England to 33 to 40 inthe South and Southwest. 
In this connection it is of interest to note that the 





cost of carrying a passenger a mile is less in New 
England than any other section of the country, 
being only 1.463 cts., while in every other section, 
except the states between Chicago and New York 
City, the cost is over2cts. Simiiarly the cost of 


‘carrying freight is least in Ohio, Indiana and IIl- 


nois, being only 0.470 ct. per ton mile, while in New 
England it ieaches 0.949 ct. On the table from 
which these last figures are taken, the Statistician 
makes the following comment: 

It is believed that gradients and curves aud otlier phys 
ical conditions have commonly received greater consid 
eration than they are entitled to as elements devermining 
cost of traffic; density of traffic, which permits economy 
in loading trains [and has little effect in increasing many 
of the fixed expenses of operating— Ep | and the character 
of the freight carried exert a decidedly more potent influ- 
ence. 

All very good ; but Jet no man (especially no en 
gineer) deceive himself with the idea that gradients 
and curves, especially the former, are not potent in- 
fluences in determining cost of traffic. It is certain 
that density of traffic is as arule the most important 
factor in determining cost of carriage; but it is 
equally certain that the evil effect of steep ruling 
grades is not appreciated either, by the generality of 
railway builders. 
CONSUMPIION OF WATER 

METERS. 

In no department of water-works construction and 
management, it seems safe to say, is there a greater 
chance for improvement and economy than in con- 
nection with an increased use of meters. 
mitting reports and estimates for new 
engineers seldom, if ever, include the item of 
meters, although in the long run it would un- 
doubtedly prove wise if this were done and meters 
considered as a part of the works. It is true that 
meters, like service connections, are put in after the 
main works are completed, and, also like the ser. 
vices, are perhaps more often than otherwise paid 
for directly by the consumer, or else are rented to 
him. But meters play so important a part in re- 
ducing or keeping down the consumption of water, 
and consequently the necessary size and vorrespond- 
ing cost of water-works, that they should be intro- 
duced at the start, considered a part of the system, 
and their cost included in the general construction 
account. 

Works already in existence would do well when 
adding meters to charge their cost to the general 
construction account. In thecase of both old and 
new works the opposition on the part of consumers 
would undoubtedly be greatly lesse xed if the course 
just named were adopted and the charge tothe 
consumer for the introduction of a meter, or the 
irksome annual rental often imposed, were thus 
done away with or avoided from the start. An ad- 
ditional consideration of great importance is that 
if the méters were the property of the water depart- 
ment or company they would be repaired without 
direct charge to the conSumer, and thus un- 
pleasant words would be avoided when the meters 
were inspected and repairs found necessary, and op- 
position to their use would be still further lessened. 
Perhaps of still greater importance would be the 
city’s or company’s unrestricted and unquestioned 
privilege to select just such a meter as it saw fit for 
any particular service connection, instead of, as is 
often the case, allowing the consumer to select such 
a meter as he sees fit, in which case cheapness rather 
than efficiency is the basis of the choice. 

That there is a wide field open for the introduc- 
tion of meters is shown by the facts regarding their 
use or non-use collected for our ‘‘ Manual of Am- 
erican Water- Works” and set forth below, especially 
in Tables 7 and 8-S. The first named table gives a 
summary by states and groups of states regarding 
the use of meters and their rativ to the total num- 
ber of taps in use. The second table is designed to 
aid in a study of the effects of meters upon the con 
sumption of water. 

Before considering the tables in detail it may be 
said that the statement regarding the field for the 
introduction of meters is borne out by the following 
facts regarding the United States aa a whole: Of 
2,037 water-works only 98 have 20 per cent. or over 
of their taps metered, and these 98 works have 
about 61 per cent. of all the meters reported, or 
109,474 out of a total of 163,178. It might be thought 


AND USE OF 


In sub 
works 


that these works taken together include a majority 
of all the taps in the United States, but this is not 
the case, the 98 works reporting but 281,967 out of a 
total of 2,212,913 taps, or only 13 per cent., against 
the 61 per cent. of meters on the same 9 works. 
The very rumber of 
some of the largest cities is shown by 


small use by 
the first 
part of Table 8-S, from which it will be seen that but 
Sof the 50 largest cities of the United States have 
24 per cent. or over of their taps metered. 

The general practice in the several states is shown 
by Table 7-S, referred to above. This table gives for 
each state the number of meters and taps and per 
cent. of taps metered; also the number of works re 


meters in 


porting meters in use, number reporting no meters 
and number not reporting; also the total number of 
works in each state and the percentage of these 
which report meters. 

For the whole country it will be seen that S77 
works report meters in use (one or more 
cent. of all the works ; 


and 582 make no statement. 


, or 43.1 per 
578 works report no meters, 
While the number of 
works repoiting meters in use is fairly large com- 
pared with thetotal, it is evident from the percen 
tage of taps metered, 7.4 for the United States, and 
the fact that 61 per cent. of all 
works having 20 


meters are onthe 
per cent. or of their taps 
metered, that many of the works reporting meters 
have but few in use; in fact, there are at least 100 
with only one, and several others with but two or 
three meters. 


more 


By groups of states the Pacific has the largest 
percentage of its taps metered, 14.8, and New Eng 
land next, its percentage being nearly the same 
14.1. The percentages in the other groups range 
from 8.2in the South Atlantic to 4.5 per cent. in the 
North Central, the figures for the whole United‘ 
States being, as stated, 7.4 per cent. Canada has 
but 1.7 per cent. of its taps metered, only one works, 
Cote St. Antoine, P. Q., reporting over 20 per cent. 
of its taps metered. 

By states Rhode Island has by far the largest 
percentage of taps metered, 55.6 per cent. But a 
large part of all the taps in the state, 78 per cent., 
are on three works, the figures for these works and 
the state being as follows: 


Per cent. of 


Taps. Meters taps metered 
Providence 14,306 9,286 62.4 
Pawtucket 5,322 3,539 65.5 
Woonsocket 1,117 924 82.7 
Total 21,385 13,749 “4 
Whole state ....... . 27,05 15,036 55.6 


Pennsylvania has but 0.6 per cent. of its taps 
metered, 74 works, or 34 per cent. of the total. re- 
porting but 2,194 meters, or an ayerage of less than 
30 each, and no works having as many as 20 per 
cent. metered. Some of the smaller states report 
a less percentage of meters, and Utah and Idaho 
report none, but from the great state of Pennsy}- 
vania, with its 216 works, better things might well 
have been expected. 

Philadelphia, with its 170,911 taps, nearly half of 
the total for the state, has but 522 meters, 0.3 per 
cent. of its taps. Chicago, also, reports but a few 
meters, 3,924 for at least 170,000 taps, the exact num- 
ber not being known. New York has 20.2 per cent. 
of its taps metered, and an average daily con- 
sumption per inhabitant of but 79 gallons, while 
Chicago has a per inhabitant consumption of 138, 
and Philadelphia of 132 gallons. True, New York 
would have used more water in the firat half of 1300 
had it been available to consumers, but during the 
latter half of the year, or a great part of it, an 
ample supply was furnished. 

Chicago and Philadelphia have the largest water- 
works pumping plants in the country, if not in the 
world, the combined daily capacity of all the pumps 
at Philadelphia at the close of 1890 having been 
185,290,000 and at Chicago 218,000,000 gallons, the 
latter figures including pumps with a capacity of 
20,000,000 gallons, for which water was not always 
available. In addition Chicago had 42,000,000 
gallons pumping capacity not yet accepted, and 
both cities let contracts in 1891 for more pumps, 
those at Chicago to be primarily for use at the 
Columbian Exposition. In 1800 the total average 
daily consumption at Chicago was 152,000,000 and ar 
Philadelphia 138,000,000 gallons. 

It may well be asked why do not these cities, and 
many others with a showing proportionately bad or 
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Other Cities, Towns or Villages Having Fifty Per Cent. or More of their Taps Metered. ° 


Fifty Largest Cities. 








Population, Owner- Number Number P, c. taps Pop’n per 
eae «og 1800." ship. Source.tMode.t taps. meters. metered. cm Total. itant. 
1.New Yor 1,515,301 oa G. 108,884 22,072 20.2 * 13.9 121,900,000 79 
:. Si fy . pate - 1,099,850 (1,085,000) . L. Pa ea 3,924 wis .«.. 152,372,288 149 
3. Philadelphia? ; Ss. P. 170,911 522 0.3 6.1 137,736,703 132 
i Beeiklyn irae 89,493 2,263 25 8.7 55,000,000 72 
sac eee . §.U. P. 3:33... pare TB cesisiee “A 
5.3, Saute ia anes Pe S.U. P. 38,183 3,115 8.2 11.8 32,479,000 72 
6 pone - 2 (527,606) Pub. L.. 8. G,. ¥ 5 80,238 4,018 & 6.6 42,173,100 80 
i oa meets. - : a —_ a. G. 7 4,7 28 zs 913 0.1 5.8 40,978,229 o 
9.Cineinnati’.... 295,008 (302,581) Pub. oS PB 30.439 ast “a 83 Sar 007 112 
se een” 261,353 (270,055) Pub. L. r. 30,938 1,794 5.8 8.7 27,787,158 103 
ut Bu ‘a o 2 95,854 I ub. 8. Pp. 40,331 94 0.2 6.3 47,517,137 186 
» New Orleans —— ‘ 0. Ss. F. 4,450 20 o4 Mo 8,976,715 7 
13. Pittsburg!”. 238,617 | UD. S. , 25,000 a7 0.2 tee 36,000,000 144 
\ Co. 8, P. ee ete cs 8.2 11,509,000 153 
iM ; = tegten’ ', ome Pub 8. G.. P. 35,404 98 0.3 6.5 36,588, 158 
15. Detroit. ........ 206,876 Pub 8, P. 10,351 8&6 2.1 5.1 33,208, 161 
. eae kee Lik ae ateaiiitt aon eke ot L. ~~ 4 = $1.9 11.1 22,380,783 110 
I y ossseerenesed ’ Vol 5 Ss. . 21,532 a2 2 
18 Minneapolis ........... 164,738 Pub, 8. P. 9.990 633 53 18:3 Ieee itt is 
19 porney City’ pu braaeee _— (197,438) Fed. 8. P. 20,456 240 1.2 .... 19,300,000 97 
2 Omaha'’... 22! 402 87) Coo OP. "e193 1,300 ot 1000) 
22, Kock ester’, 133,896 is Pr b L.,8.G., P 24.868 2 ind * "S800 8 
22. Hochester'*. ves 189806 Pub. L.,5.G.,P., 26868 2844 114 5.4 8,800,000 66 
24.Kansas Ciiy'’.......... isz716 (71082) Co = ope Ie gt 16 «ss 12000000 Tt 
25. Providence’ 132,146 (140,00) Pub. S. P.  - 14.896 92862 O41 743, 
2, . ; 8. 4 88 9, Be 9. 743,092 48 
8 Dever : 06.713! Co, Rie:: Bes a 10,792 R5 0.8 .... 15,000,000 
26. Det Pit sivakes caves 106,713) Co 0 P 4500 5,000.°00 
21. Indianapolis.. 105,436 io. a. »F 2963 "236 7.6 © 35.6 7,500,000 71 
=. rere ny caeens ae ar &. - FE p — z 0 } 7 tnboeen 238 
oat : or ane b . Ss. a 3.379 f 0. 6.2 nknown. tres 
¥ Columbus - iL ub. U. P. 7,619 491 6.4 11.5 6,882,333 78 
31 Syracuse 88,14 $ c o. 8. G . P. 4,100 660 14.6 21.5 6,000,000 68 
32. Worcester st 655 Pub. Ss. G. 9.450 8,451 89.4 8.9 4,971,240 59 
33 Toledo ‘ 1,434 Pub. 8. Pp, 4,374 411 9.4 18 6 5,842.768 72 
4 oan . on — - . 10,383 = 1.4 7.9 eyed = 
New re osaasadenee Sle 0. a Me SC eee ces ’ y 4 
36, Paterson ....... 78,347 Co. 8. P 6,648 2 “s 11.8 10,000,000 128 
37. Lowell... 77,696 Pub. Ss. P. 8471 1,935 229 9.2 5,127,199 66 
38.Nashville®'. 6, 168 Pub. 8. P. 5,098 4 0.8 14.9 11,153,885 146 
39. Scranton ‘ 75,2154 on = = 1,761 e oe soe 3.500.000 kat 
(0. Fall River... 74,398 Pub LG (400 S37; 46 8168 «(SmI OD 
il Cambridge 70,028 Pub. ee ee 10,554 254 2.4 6.6 4,489,180 64 
(3 Memphis BAS Ca 
3.Me 8 49 0. ‘ c 5,400 2 ue Fe: 000, aa 
44. Wilmington 61,431 Pub. Ss. P 12,238 28 0.2 5 6,934,912 113 
45. Dayton 61,220 Pub oo 3.04417 3.8 20.1 —2,848.926 47 
46. Troy. ; yogiad _ S . 5,786 226 3.9 10.5 7,608,468 125 
” Gr a0 89 mgt 0. " 1,000 150 Wu sea kam eE a Coa yoee 
“7.Grand Rapids, ae) Pub. 8. P 3819 459 ne 4,392,193... 
ts. Reading. 5 clade caee 58,661 Pub. s. P. 10.000 6 0.1 5.8 5,000,000 75 
19.Camden,*" ...... 58,313 Pub s. P. 12.336 sched 2 Gave 7,560,000 131 
&®). Trenton,”*,,..... . 57,458 Pub 8, P 9,500 ee 3,569,150 62 
Cities not Included Above Having Fifty Per Cent. or More of their Taps Metered 


Hoboken, N. J.,*° 48,546 (87,163) Co. 
Des Moines, la... ... os. ae Co. 
Pawtucket, R. L.°".... 23,667 (50,000) Pub. 
Utier, N..¥..... 44,007 Co. 
Yonkers, N.Y. 32,033 Pub. 


Brockton, Mass Sa 27,294 Pub. 
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Newton, M ss. 24,379 Pub. 

Joliet, Ti.,*°. 23,264 Pab. s., U. 
Lexington, Ky 21,567 Co. 
Woonsocket, R. I 20,830 Pub. 
Bayonne, N. J.,2". 19,033 Pub. 
Columbus, Ga. ... 17,303 Co. Ss. 
San Diego, Cal.,” 16,159 Co. L. 
Alameda, Cal..?".... ..... 11,165 Co. U. 
Jacksonville, Il....... ... 10,740 Pub. S8S., U. 
El Paso, Tex ... si 10,338 Co. s. 
Laconia & L. V., N. H.,*'.. 9.140 Co. L. 
DONE TRS ood hen ceiehes 8,436 Pub. U, 
a, SRR 8,24 Co. U. 
New Rochelle, N. Y.. 8,217 Co. 8. 
i. | ae 8,018 Co. U. 
Westerly, R. I......... 6,813 Co. s. 
Gainesville, Tex..... 6,594 Co, 8. 
Pasadena, Cal.,*2. .. ...... 4,882 Co. 8. 
Tarrytown, N. Y.... 3,562 Pub. 8. 
Princotet, Ni J...css ee cdcs 3,422 Co. 8. 
Salem, N.C .. 2,771 ae: ae, 
Clyde, N. Y... 2,688 Co. 6. 
Irvington, N.Y... 2,"99 Pub. 8., U. 
Bridgeport, Ala ... 1,000 est Co, 8. 
Wakefield, R, [.... 1.000 est Co. s. 
Union, Md ..... Ke 743 Co. 8. 
Green River, Wyo.. ...... 723 Co. 8. 


worse, reduce their consumption by the use of me- 
ters and thus lessen their outlay for pumping ma- 
chinery, new and larger mains, and other appurte- 
nances, and thus lessetrin turn the fixed and current 
expenses of the works? 

While the field for the introduction of meters is 
very large, yet advance has been made in the last 
three years, as is shown in some detail below. This 
advance is due to the growing enlightenment of the 
people on the subject, which has been furthered by 
the experience of cities where meters have been 
largely used with excellent results and through the 
educational work done by the American and New 
England Water- Works Associations at their conven- 
tions and in their publications, and, it may be added, 
by the technics! journals, 

The figures relating to taps and meters given three 
years ago in the first issue of the “* Manual” may be 
compared with those in the present volume. The 
number of taps and meters reported in the 1888 
and the '891 “‘ Manuals,” the increase and increase 
per cent. and the percent. of taps metered, as re- 


P. 7,249 4,635 62.4 12,2 5,527,000 63 
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P. 5,322 3,539 66.5 9.4 
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ported in the two volumes for the several groups 
of states and for the whole country, is as follows: 














saa -Taps.--—--————-——- x. 
Increase. 
1888. 1891. Increase. per cent. 
N.E..... 315,404 361,651 46,247 14.6 
Miu . 890,021 921,748 31,727 3.6 
S. Atl.... 48,334 62,212 12,878 26.6 
S. Cent .. £0,30? 63,413 13,111 26.1 
N. Cent. 352,468 $74,234 121,771 34.6 
N. W._.. 55.538 88,176 32,938 59.3 
S. W..... 89.756 125,356 45,60 50.8 
Pac....... 87.926 115,823 27,897 31.7 
U.S 1,889,744 2,212,913 323,169 17.1 
Canada... 172,917 183,849 10,902 cont 
Per cent. 
--_—_~-——- Meters, —— -——~ of taps 
Inc. pe metered. 
1888. 1891. Inc. cent. 1888 1891. 
N. E.... 37,913 5,938 13,025 M3. BB. 4.1 
Mid..... 34,316 50,417 16,071 46.7 3.9 55 
S. Atl . 2,589 5,088 2,199 76.1 6. 8.2 
S. Cent. 2,365 3,425 1,069 44.8 4.7 5.4 
N. Cent 12,085 21,183 9,098 75.3 3.4 4.5 
N. W... 3,487 6,840 3,407 ~ 98.8 6.2 7.7 
Ss. W. 4,425 8,183 3,738 81.5 4.1 6¢ 
Pac..... 9,915 17,124 7,179 722.3 > 213 14.8 
U.S. .107,415 = 163,178 55,763 51.9 5.7 7.4 
Canada. 2,077 3,198 1,121 54. 1.2 1.7 


Daily consumption. 
Per inhab- Per 





“Populations are according to the 189) census. 
except in two instances near the foot of the second 
part of the table. They are for the whole city, re- 
wardless of the proportion of the population sup- 
plied. When outside populations are supplied the 
total populations of all cities and towns supplied is 
given in parenthesis at the rizht, 

+ Sources of supply are divided into three classes, 
lakes, streams and underground, denoted by L., s. 
and U., respectively. Lakes are designed to include 
supplies from all bodies of water not artificial ; 
streams, all supplies from springs, running and 
surface water, and from artificial ponds; and under 
ground, supplies from wells of all kinds or from 
filter galleries. Modes of supply are divided simply 
into gravity and pumping. ¥ 

1 Chicago. Figures are for main city works. 
Estimated populations supplied by small public 

lant built by former village of Washington 

eights and of former village of Pullman, supplied 
by « company, are excluded. Number of taps is 
unknown but must be at least 170,000. 

2 Philadelphia. Estimated Pptations of 
Holmesburg and Tacony, supplied by companies, 
are excluded. 

3 Becexize. Long Island Water Supply Co. sup- 
plies 26th Ward. Figures for city are first given, 
then those for company. Total population, 806,343. 

4St. Louis. Figures are for year closing Apr. 9, 
1890, as these are nearer ccnsus population. Con 
sumption for succeeding year was : Total average 
$y. Bae per capita, 80; per tap, 871. 

s ton. Supplies Somerville. with population 
of 40,152; Chelsea, 27,909: Everett, 11,068. About 
65% of total supply is by gravity. 

®San Francisco. Figures are for June 30, 1890. 
Special report made Dec. 16, 1891, gives following 
figures: Taps, about 35,000; meters, 14.842, or 42.4< 
of taps; total average daily consumption for 
calendar year 1891, with estimates for last 16 days 
of December, 19,372,000 galls. 

? Cincinnati. Supplies Avondale and Clifton, with 
populations of 4,473 and 1,2 0, latter estimated. 

®* Cleveland. Supplies Brooklyn and West Cleve- 
land, with populations of 4,585 and 4,117. 

® New Orleans. In addition to taps given there 
were, April,’91, 5,880 notin use. 

10 Pittsburg. Monongahela Water Co. supplies 
“South side’ and outside towns with estimated 
agi ate population of 75,900. 

1! Washington. Figures are for July 1, 1891, and 
population is for the whole District_of Columbia, 
the government of which ard of Washington is 
now coexténsive. 

12 Newark. Supplies Belleville, through meter, 
population of which is 3,487. 

13 Jersey City. Figures are for 1889. Supplies 
Bayonne, ulation of 19,033; Harrison, 8,338, and 
Kearney, 064. All towns supplied by meter 
measure, and Bayonne has large percentage of 
taps metered. all of which reduces consumption 
for Jersey City. Report did not state whether 
total average daily consumption includes supply 
to above places, but it is assumed that it did. 

14 Louisville. City owns practically all of com 
pany’s stock. 


tap. 
1,111 


806 
616 
851 
525 
548 
608 
959 


898 
1,178 
2017 
1,467 


762 15Qmaha.SuppliesSouth Omaha; ee 100, 8,026. 
1,100  '* Rochester. Domestic supply by gravity from 
604 lakes; remainder by direct pumping from river. 


? Kansas City. Supplies Kansas City, Kan., with 
population of 38,316. : - 

1* Providence. Supplies population in adjacent 
towns, estimated at 10,000, which estimate is low 
rather than high. 

\* Albany. Tapsand meters are for December, 1891. 

20 Syracuse. Figures are for December, 1891, ana 
are approximate. 

21 Nashville. Meters, Dec. 29, 1891, had increased 


to 172. 

22 Grand Rapids. Company figures, first line, 
are for 1889. 

23 Camden. Taps are for 1&8. 

24 Trenton. Taps approximate. Meters for 1887. 

25 Hoboken. Supplies 11 outside towns with com- 
bined population of 43,515. 

26 Pawtucket. Supplies several outside towns 
with povulation estimated as 23,667. 

27 Joliet. Taps and meters for 1886. 

28 Bayonne, N. J., and Union, Md. Taps and 
meters are probably unmetered and metered taps, 
respectively, since reports give more meters than 


ta) 
F'San Diego. Works are now leased and oper- 
ated ee city. 
3° Alameda. ‘Supplies Fitchburg, of unknown 
population, “ 
31Laconia andLakeVillage Population estimated, 
32 Pasadena. North Pasadena Land & Water Co. 
33 Irvington. Taps and meters for 1887. 


The last two columns are of special] interest, show- 
that in each group there has been in the past three 
years an increase in the percentaye of taps metered, 
the Pacific group having increased from 11.3 to 148 
per cent., and the United States from 5.7 to 7.4 per 
cent., a gain of 1.7 per cent., or about one-third in 
the three years. 

In numbers the meters have increased 51.9 per 
cent. in the United States, or from 107,415 to 163.- 
178, against an increase of but 17.1 per cent. in num- 
ber of taps, or in other words the number of meters 
has increased at arate three times: as fast as the 
taps, which agrees with figures givenat the close of 
the last paragraph. In the Northwestern group the 
number of meters has nearly doubled in the three 
years, the percentage of increase being 98.8, but the 
original number was only 3,447. Other details may 
be seen by referring to the table. 

Passing from the use of meters alone to their effect 
upon consumption, reference may be made to Table 
8-S for facts relating to the 50 largést cities of the 
Uaited States and to all cities of smaller size hav- 
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ing more than 50 per cent. of their taps metered. 
This table shows the population of the several cities; 
the population on works (not the actual population 
supplied, but the population of the city in question 
and other towns supplied by it); the ownership of 
the works, whether by the public or by a company; 
the source and mode of supply, number of taps and 
meters and per cent. of taps metered, together with 
the population per tap; and under daily consumption 
the total amount, amount per inhabitant and per 
tap. 

Attention iscalled to the fact that the populations 
and average daily consumptions correspond as 
nearly as possible in point of time, the 1890 census 
having been taken in June and the consumption 
being the average for the whole year. Some of the 
fiscal years do not correspond exactly with the 


Table 7—S. 


United States and Canadian Water-Works.—Use of Meters by States and 


Groups of States. 











Number of works 


tap, four times as great as New York with iis dense 
population. 
Some of the figures under average daily consump- 


tion are evidently estimated, and that not very 
closely, as they are given in millions of gallons. All 
figures, however, are included as reported. The 


percentage of taps metered. of course, is more satis 
factory than of the as 
the exact number of service 
always be known and, it is believed, has generally 


some otber figures, 


connections can 
been given. 

The above general remarks, together with the foot 
notes to the table, will enable the reader to form an 
opinion regarding the value of al! figures given. The 
tigures are the best that can be obtained, and are 
more complete, uniform and more nearly up todate, 
it is believed, than any ever before published. They 
give certain facts regard 
ing of 
water and use of meters in 
the 50 largest cities of the 
United States 
others both large and sma}! 


the consumption 


and in 
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rearranged first in order of consumption, greatest to 


least, and then in order of percentage of taps 
metered, The latter arrangement is placed beside 
the former and the order reversed from least to 


greatest, in order that it may be seen how nearly 


consumptions and meter percentages correspond. 
The percentage of taps metered is given in connes 
tion with the tirst and the consumption with the 
last arrangement, and with each the population per 


tap is included, as well as the rank of the city in 


size and also in the classification under immediate 
consideration, The figures are given in Table &',-S, 

It will be seen from the table that Allegheny 
has the bighest consumption and that it has no 


meters. It will also be seen that all the places witha 
high consumption have but a few meters, none of the 
17 highest on the list having more than 4.1 percent, of 
theirtaps metered, and Milwaukee being the only city 
with a consumption of more than 100 gallons, which 
has over 6 per cent. of its taps metered, this percent 

age at Milwaukee being notably large, 31.0 Glancing 
down the list it will be seen that as the consumption 
shows a 


decreases the percentage of taps metered 
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calendar years, but with two or three exceptions, 
indicated in the foot notes, there is not much di- 
vergence iu this particular. 

Unfortunately the population actually supplied by 
each works cannot be given, as only the total popu- 
lationis known. To supply this lack so far as pos- 
sible the population per tap has been included for 
the several works. While this is far from being an 
absolute guide as to the relative proportion of popu- 
lation supplied, it helps materially in understanding 
wany of the figures for consumption per inhabitant. 
For instance, New Orleans has the very low daily 
consumption of 37 gallons and but 0.4 per cent. of its 
taps metered. Butit also has a population of 54 per 





value and are unsurpassed as relating to thesevera 
cities in question. 

Aside from its value as a convenient reference 
table the figures above are of chief use in connection 
with a study of the effect of meters upon the con- 
sumption of water. It is true that they do not show 
what has been done in any of the cities in question 
by means of inspection of fixtures and other meas- 
ures te prevent waste, but the use of meters alone 
has a sufficient effect upon consumption to warrant 
a study from which all other waste preventing 
factors are eliminated. To facilitate this study 
the 50 largest cities, those in the first part of Ta 
bee 8-S which are there arranged by size, have been 


tion in connection with a very few meters, the most 
notable one being New Orleans, with a consumption 
of only 37 gallons,and with but 0.4 per cent. of its 
taps metered. This low consumption, however, is 
apparent rather than real, the population per tap, as 
noted above, being 54, against 13.09 in New York, 
which shows that a very large part. of the population 
is not supplied, a statement which is further proven 
by the fact that there are more tapsin the city not 
in use than in use. 

The classification by percentage of taps metered 
makes clear, from another point of view, the facts 
already considered, but does not need further com- 
ment than has already been made. 























64 


ENGINEERING NEWS. 





Jan. 16, 1892. 


SS 


It should be stated before leaving this part of Table 
8-S that some of the works in question have a rigid 
system of inspection of fixtures by which the con- 
sumption is reduced, as for instance Boston. 

The second part of Table 8-S shows the same facts 
as are given in the first part for such of the remain- 
ing works of the United States as have over 50 per 
cent, of their taps metered, arranged in order of size. 
There are 33 such works, and in addition, four of 
the 5O largest cities come in this class, as follows: 
Atlanta, 89.6 per cent.; Worcester, 89.4; Fall River, 
76.6, and Providence, 62.4 per cent. 

Noattempt is made to classify works with more than 
50 per cent. of taps metered except by size, owing to 
the wide differences between the several towns and 
the incompleteness of some of the returns upon which 
the table is based. It may be said, however, that 
all the consumptions are low, with the exception of 
Green River, where, it is believed, a large number 
of collieries are supplied, besides several railway 
shops and buildings. None of the other consump- 
tions go above 75 and 12 out of 23 are at or below 30, 
with six below 20. But these figures are often much 
too low, owing to the large population not supplied, 
as shown by the high figures in the population per 
tap column. In addition some of the total average 
daily consumptions are probably not even estimates 
but mere guesses, 


TUNNELING IN SOFT GROUND. 

It is curious.to note what a revolution in engineer- 
ing has been wrought by the introduction of power 
drills and high explosives. Before their use tun- 
neling through rock, especially the harder varie- 
ties, was a slow, laborious and enormously expen 
sive process. At the present time, tunneling through 
hard rock, free from seams and faults, can be car- 
ried on with such certainty and dispatch that, if we 
take into account the cost of lining, a tunnel can 
probably be built far more cheaply through it than 
through any other material, though the solid rock 
has always had some slight advantage. 

The apparently easy task in tunneling is now 
more than ever the most difficult. The softest and 
apparently most easily removed materials now ofter 
by far the greatest obstacles to the engineer. But 
it appears to be true that a large proportion of our 
tunnels will, in future, be made through these mate- 
rials. 

In the past tunnels have been chiefly built on rail- 
way lines, and the object of their construction has 
been generally to pass through a dividing ridge, 
around or over which the road could not econom- 
ically be carried. Such tunnels have, therefore, as 
a rule, been made through rock. But in future it 
seems to be probable that a much larger proportion 
of the tunnel work will be done within the limits 
of the large cities. There is a steadily increasing 
demand in all cities of considerable size, that local 
rapid transit railways and terminals for ordinary 
freight and passenger traffic be taken out of the 
city streets, and either raised above or depressed 
below their general level, the latter in many cases 
being the preferable plan. The construction of 
large size sewers and of subways for the systematic 
disposal of all sub-surface pipes and electric wires 
also seems likely to call for the construction of 
many tunnels under city streets in the near future. 
Granting this, it appears that as practically all great 
cities are built on alluvial formations and made 
ground, tunnels within their limits must generally 
be made tbrough soft material. 

It is safe to say, then, that the proper construction 
of this class of tunnels forms one of the most impor- 
tant and interesting of engineering problems at the 
present time. It is rightly called a problem, for not 
enough has yet been done in this direction on any 


one system to establish precedents and regulate” 


practice; and if the best method of constructing 
such a tunnel as that for the proposed New York 
City Rapid Transit Railway under lower Broadway 
is presented ‘for discussion, we find leading engi- 
neers of large experience expressing diametrically 
opposite views upon the question. 

With a view to giving our readerssuch information 
as is available on thisimportant topic, we have taken 
especial pains to present complete descriptions of 
every important work of this sort recently under- 
taken. In Vol. XXIV. we published a series of six 
articles on the St. Clair tunnel, and we have also 
given from time to time a great amount of matier 


descriptive of the City & South London railway 
and the Hudson River tunnel, both of which works 
have been carried on by practically the same system 
as that used at St. Clair. 

Still more recently we have given an account of 
the methods proposed by several prominent en- 
gineers for building a tunnel under lower Broad- 
way, New York City, for a rapid transit railway; 
and we have followed this with descriptions of the 
system of tunneling in use at the Howard St. tunnel 
of the Baltimore Belt R. R., of the very different 
system, involving the use of three hydraulic shields, 
devised by Maj. Richard Randolph and in use at 
the York Road tunnel on the same line, and finally 
we have described the pilot tunnel system of 
Messrs. Anderson & Barr, now in use for driving a 
large sewer tunnel in Brooklyn. 

The St. Clair tunnel may fairly be said to have 
established the hydraulic shield system of tunnel- 
ing as one of the most important and valuable for 
penetrating soft material. It is true that the 
method there used (driving forward an iron shield 
by hydraulic pressvre and lining the tunnel with 
cast iron) had been previously used in the little 8-ft. 
tunnel under the Thames, built in 1868 9, and in the 
10-ft tunnels for the City & South London subway, 
completed in 1890. Buta system which works admir- 
ably in running an 8&ft. or 10-ft. drift may 
fail most disastrously when a tunnel of 20 ft. diame- 
ter or more is to be built;-and because a tunnel could 
be built safelv through the stiff London clay, it did 
not follow that one could be built with the same 
success through the soft and treacherous material 
under the St. Clair and Detroit rivers. The success 
of the St. Clair tunnel, therefore, demonstrated that 
the hydraulic shield system was applicable to large 
size tunnels, and, if operated with proper precautions, 
to materials much softer and more treacherous than 
the London clay. It is safe to say that at the present 
time subaqueous tunnels through soft materials 
should invariably bedriven with shields. The Chi- 
cago and Clevelanc water supply tunnels, for ex- 
ample, which extend out under the lake, if built at 
the present time would be driven with a shield, even 
if brick were used for the lining. The additiona, 
security of the workmen and of the completed work 
is worth all it costs. In fact, at the present day, the 
engineer of any tunnel to be driven through quick- 
sand or very treacherous ground will naturally 
adopt the shield system. 

But in building tunnels through the sand, loam, 
clay and similar loose materials underlying most of 
our large cities, the problem has come to be, not 
only to construct the tunnel itself with safety and 
economy, but to do so without injuring the founda- 
tions of adjacent buildings, the pipes and sewers 
overhead or the pavements in the streets. The 
question what method of tunnel driving will best 
secure this end is one which remains to be settled ; 
and it is undeniably the most important one iu con- 
nection with tunnel construction in our large 
cities. 

The oldest (and some will say the most reliable 
system of drifting through loose materials is the 
‘poling board” system, which we have recently 
fully illustrated in connection with the Balti- 
more Belt Railroad, (Eng. News, Dec. 19, 1891). 
This tunnel is of very large size, the arch having 
27 ft.clean span. The material penetrated is chiefly 
a sandy clay containing a great deal of water. The 
English bar method of timbering is in use, and we 
believe the work is being done by competent men, 
who use all reasonable care and precautions. So far 
we are informed that the foundations of buildings 
along the street have not been injured; but the 
street pavement has settled, in some places as much 
as 18 ins., and even more than this, according 
to one informant. Considerable settlement and 
cracking has also taken place in the sewers, 
and water and gas pipes over the tunnel. The 
fact is that in loose ground. with the ordinary 
method of working with poling boards and tem- 
porary timber supports which are replaced with 
a brick arch, it seems to be practically impos- 
sible to avoid taking out material in excess of the 
actual bulk of the tunnel and its lining, and thus 
causing settling above. The compression of the tim- 
bering from the weight which it carries, the props 
having to be changed two or three times, is alone 
sufficient to cause considerable settling; and even 
with the greatest care on the part of the miners, 


some material over the line of the tunnel is apt to 
work down as the heading advances. Ofcourse wit}; 
material which will stand fairly well, settlement 
may be prevented even when ordinary timbering ix 
used. At the Howard St. tunnel no settlement at 
all has occurred on some parts of the line, where the 
ground was free from water and fairly stable. But 
the real test of any system is whether it can prevent 
settling when drifting through loose, running ma- 
terials, veins ot which are liable to be met in almost 
any soft ground tunnel. If anyengineer has drifted 
through this sort of material with poling boards and 
ordinary timbering and has not disturbed the mate- 
rial overhead, we trust he will at once report his ex- 
perience for the benefit of the readers of Engineer. 
ing News. 

The hydraulic shield system of tunneling has cer- 
tainly great advantages over the old timbering 
system as regards the prevention of overhead settle- 
ment. As the permanent lining of the tunnel is put 
in place under protection of the rear of the shield, 
the settlement at this point will be only that corre- 
sponding to the thickness of the shield’s shell, an 
inch or so atmost. Even this can be avoided by in 
jecting grout under pressure through the lining, as 
was done in building the City & South London 
subway. 

The only opportunity for settlement of the mater- 
ial overhead, then, with the shield system of tun- 
neling, is at the frontof the shield. Let us consider 
what has taken place there with the different tun- 
nels built on this system. The 10-ft. tunnels of the 
City & South London Subway were driven beneath 
streets and buildings of large size, and in no case 
were toundations disturbed or street pavements 
sewers or other surface works injured. But it is 
important to note that the tunnel was but 10 ft. in 
diameter and was about 50 ft. below the surface. 
Further, the material through which it is driven, the 
stiff London clay, stands so well that tunnels 
have been made in it beneath large buildings 
without the use of a shield. One, described in 
Engineering News, Dec. 20, 1890, passes for 165 ft. 
under a canal and then under the freight station at 
King’s Cross with the crown of the arch only 6 ft. 
below the foundations. This tunnel is over 25 ft. 
in diameter. It was driven by an iron poling board 
system, similar in principle to that devised by Mr. 
L. L. Buck for the New York Rapid Transit Rail- 
way (Eng. News, Oct, 17, 1891). 

As further proof of the excellent nature of the 
material penetrated in building the City & South 

London tunnels, it is stated that in advancing the 
sbield it was customary to keep a circular space 
dug out two or three feet in advance of the shield 
and of slightly less diameter. As the shield moved 
forward, it cut away the remaining material and 
made a passageway in the clay of exactly the right 
size. Further, at the rear of the shield the clay 
stood up so well that grout could be forced in be- 
tween the outside of the lining and the clay roof. 
Under these conditions, overhead settlement would 
hardly be expected. 

The St. Clair tunnel was also driven through clay, 
and with a shield of the same general design as that 
used in the London subway; but it was a much 
softer clay and could not always be excavated ahead 
of the shield as described above. At times it wasso 
soft that all the workmen retreated to the rear of the 
shield and the hydraulic pressure was turned on, 
forcing the shield into the soft mass, which filled it 
full and rolled back through the bulkhead doors. 

At some points the bulk of the material excavated 
is stated by Chief Engineer Joseph Hobson to have 
been as much as 50 per cent. in excess of the spare 
occupied by the tunnel. Considerable depressions 
of the surface over the line of the tunnel occurred at 
places where an excess of material was removed. 
After work began under the river, compressed air 
was used: and the working face stood up very much 
better. A 20-ft. seam of gravel was passed through 
near the Canadian side, and it was only keeping 
thost of the exposed surface of the excavation 
plastered with clay that prevented all the com- 
pressed air from blowing out into the river. 
Even with these precautions there was an active 
geyser in the river over the tunnel until the gravel 
seam was passed. 

Of course at the Hudson River tunnel, one head- 
ing of which has been driven about half a mile with 
a hydraulic shield, it is impossible to note settle- 








Jan. 16, 1892. 





ment of the material over the tunnel, and difficult to 
tell how ntuch the material removed is in excess of 
that displaced by the tunnel; but it is well known 
that it is only by use of compressed air that the 
semi-liquid material is kept from flowing into the 
shield. It is probable, indeed, thatthis is the most 
difficult piece of soft ground tunnel work ever under- 
taken; certainly it is far more difficult than would 
ordinarily be found in tunneling uncer city streets. 

It may be claimed that this is also true of the St. 
Clair tunnel; but that claim is yet to be proved. From 
all we can learn, we believe that the soft clay at St. 
Clair gave no more trouble by running in from over- 
head at the front of the shield than would be ex- 
perienced in tunneling through ordinary sand, such 
as underlies New York and Brooklyn. It is to be 
remembered that in sand formations compressed air 
cannot be used to support the working face, or rather 
has not been used, so far as we areaware. Perhaps 
it might be used by plastering the working face with 
clay, as noted above, but the feasibility of this plan 
when working in dry material remains to be deter 
mined. 

We know of but one case where a hydraulic shield 
has been used for tunneling through sand formation 
beneath city streets. That is the short experimental 
tunnel built in New York City in 1870 under Broad- 
way near Warren St. Whether the pavement above 
this tunnel was injured we do not know; but it has 
been stated that the water mains above the tunnel 
were badly cracked and had to be renewed. An 38- 
ft. tunnel was also built with the Beach shield in 
Cincinnati, a year or two later. We have no infor- 
mation as to the material penetrated or the amount 
of settlement which occurred. 

Summing up, then, the experience with the shield 
system of tunneling, it must be said that the possi- 
bility of working with it in sand or gravel or any 
unstable ground and preventing all movement of 
material outside the line of the tunnelis yet to be 
proved. An idea is prevalent that with the shield 
system, or, as the newspapers generally call it, the 
Greathead system, a tunnel may be built through 
any soft ground without disturbance of the material 
overhead and that this is the chief characteristic of 
the system. The fact is that the shield system was 
devised by Brunel for subaqueous tunneling, its es- 
sential idea being the provision of a permanent 
bulkhead at the face of the work to check any sud- 
den inrush of water or quicksand. 

It is true that the shield method of tunneling per- 
mits putting the lining in place with very little dis- 
turbance of the overlying material; and that the 
cast-iron lining, which has been generally used with 
it, is practically unyielding, whereas the brick arch 
settles considerably at the crown by compression of 
the mortar joints. It is likely that ways may yet be 
devised of so supporting unstable ground at the 
front of the shield that settlement of the overlying 
material will be practically nil. But this is yet to 
be tried; and until it is shown thatit can be done, 
the experience with the system in the London clay 
should not be taken as a precedent for its use in 
sandy soil where valuable foundations are at stake. 

The pilot tunnel system, devised by Mr. John An- 
derson while engaged in driving the Hudson River 
tunnel upon the old Haskin plan, enables tunnels 
to be driven with less overhead settlement than oc- 
curs with the ordinary timbering system. We de- 
scribed this method when first put into use (Eng. 
News, June 18, 1881), and recently (Jan. 2) as applied 
to the tunnel for the Brooklyn intercepting sewer. 
The report of Mr. L, Russell Clapp to City Engineer 
Van Buren, of Brooklyn, gives the following con- 
cerning overhead settlement with this system: 

The top plates of the shell are first placed in position, 
the material being excavated in advance and supported 
temporarily by light poling boards. . . . The exca- 
vation follows so closely to the outer lines of the normal 
section of the tunnel that very little loss occurs, even in 
bad material, and there is no loss where sufficient bond 
exists in the material to hold it in place until the poling 
boards are in position and there is less demand for pack- 
ing outside of the tunnel lining than would be required 
by other methods of tunneling, Exceptional safety to 
neighboring property is assured by this method. 

It is noticeable that in this system and also in the 
hydraulic shield in use at the York Road tunnel of 
the Baltimore Belt R. R., described last week, 
ordinary poling boards are used at the head of the 
drift. In fact, it is self-evident that the poling 
board or some other support is necessary if a tunnel 
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is to be built through running ground without dis 

turbing material overhead. The poling board prin 

ciple is simply that a thin plate of some sort must 
be forced into the ground to furnish support to the 
material overhead when that underneath is removed, 
This is really the essence of the tunneling system 
proposed for the New York Rapid Transit tunnel 
by Mr. L. L. Buck. The same end might perhaps 
be reached with the hydraulic shield system, by 
making the top of the cutting edge project farther 
to the front and keeping it all the time ahead of 
the excavation. The trouble with this, as with Mr. 
Back’s plan, would occur when the advancing plate 
struck a boulder; and on the whole the plan of 
using common poling boards in advance of a shield 
when drifting through running ground seems to 
have as much promise of success as any. The work 
might even be facilitated by the use of a portable 
hydraulic ram to drive them. 

Aside from the poling board principle the only 
feasible vlan of tunneling through running ground 
without causing settlement is to “doctor” the 
ground ahead of the excavation, so that it will sup- 
port itself. Mr. John Anderson has done that very 
successfully when working in dry running sand by 
wetting the ground ahead of the work. On the other 
hand, at the Howard St. tunnel of the Baltimore 
Belt R. R., driven wells are put down ahead of the 
work to “bleed” the ground, and have greatly in- 
creased its stability in the drifts. 

It has also been proposed the Poetsch 
freezing process for especially difficult tunneling, 
and we see no difficulty in so doing. The expense, 
we believe, is considerable ; vut in safely carrying 
through a difficult section of an important work its 
expense would be of little importance. It is prob- 
able, indeed, that softer ground could be penetrated 
better with this than with any other system. No 
shield or poling board system yet devised 
will enable a tunnel to be made throngh a liquid, 
even with che aid of compressed air ; but since the 
freezing process transforms the most fluid quicksand 
or soil to an adamantine solid, it appears to have 
an especial merit forthe wost difficult class of work. 

An entirely new system of tunneling through all 
kinds of soft material, from quicksand up, has re- 
cently been devised, and will be described in these 
columns shortly, as soon as some pending tests 
(which have so far shown most gratifying result-) 
have been completed. We are disposed to look upon it 
as a process of much promise, which may easily prove 
to accomplish all that the freezing process can, 
much more cheaply and quickly, while also suitable 
for use under many conditions to which the freezing 
process is not adapted. 

It is possible that in dry sand or gravel the injec- 
tion of grout ahead of the work and outside the line 
of the tunnel would make a self-supporting roof. 
Similar uses of grout have been made in founda- 
tions, and experiments in this direction would cer- 
tainly be of interest. The question of expense, diffi- 
culty and delay, however, would make this, like the 
freezing process, advisable only in exceptional 
eases. For all ordinary work some mechanical 
support on the poling board principle must be fur- 
nished. 

Itthus appears that in soft ground tunneling. 
as in other lines of engineering work, there 
is no one system which is best for all materials and 
all circumstances. The experience of the past has 
developed several systems, each of which has its 
especial merits, and none of which can penetrate the 
worst materials under all circumstances without 
more or less danger and uncertainty. As the records 
of experience inthis work increase, it is to be ex. 
pected that practice will become more uniform and 
that work will be carried on with greater certainty. 
At present it must be said that an engineer engaged 
in this class of work has an excellent chance to im- 
prove over the practice of his predecessors, together 
with the usual chances of failure which attend upon 
every attempt to substitute the new and untried for 
that which has been proved by experience. 


to use 


Cork street pavement is being tested in London. It is 
composed of granulated cork and bitumen, pressed into 
blocks and laid like wood pavement. The special advan- 
tages claimed are its elasticity, noiselessness and the 
affording of a perfect foothold for horses. Its wearing 
qualities have got to be tested. The pavement is laid by 
the Patent Cork Pavement Co., of 7 Great St. Helens St., 
London. 
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LETTERS TO° THE EDITOR 
THE DAY TENSION FRAME 
Sir: I would be obliged to your correspondent W. E 
B. if he would give particulars of the highway bridge to 
which he alludes. It is to be hoped that the designers of 
the Day railway will take warning by W. H 
what sick looking diagram. I may have the pleasure of 
warning them again shortly, when the detailed plans of 
the Day system are published. Yours truly 
Chicago, Jan, 4, 1892, T. Graham Gribble 
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PUNCHING 
WROUGHT 
Sir: | have read with much interest the first two instal 

ments of Mr. Henning’s papers giving the experiments 

and conclusions of German engineers on the use of steel, 

These papers are undoubtedly very valuable contribu 

tions, and with their general trend Iam heartily in sym 

pathy, believing soft steel to be better for many purposes 
than wrought iron. 

But I desire to call attention to the fact that these e. 
periments and tests were all made with comparatively - 
light sections, none of the material, so faras Ican judge 
reaching ‘¢-in. thickness, 

Now a series of tests which I have recently made on the 
effects of punching on steel and iron (a full report of which 
will shortly appear in the “Proceedings of the Engineers’ 
Club of Philadelphia”), shows very clearly, I think, that 
the injurious effects of punching are much more apparent 
in steel of heavy section than in light material. Up to% 
in. thickness, which is the range of the German tests, the 
results of these tests are entirely favorable to soft steel 
in comparison with wrought iron, just as the German re- 
eults are. But when it comes to %-in. and % in. metal, the 
injury to the steel becomes quite evident; on the other 
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hand, iron does not seem to be affected in the same way 
but is nearly constant for all thicknesses 
There can be no doubt, I think, that this isthe fact, al 


though the softer the steel, the less these effects are likely 
to be. Iam disposed to think, however, that in drawing 
general conclusions from a series of tests made entirely 
with light sections, the European engineers have been 
hasty Yours respectfully, F. H. Lewis. 


CANADIAN NOTES 

Sir: Railway and other works have not been varried on 
in Canada during the year past with the vigor of former 
years. Public works were almost stopped. The long ses- 
sion of Parliament, the scandals and general uncertainty, 
did not seem to warrant the Government in voting many 
subsidies to the many applicants. 

This country is undergoing a great crisis; it is under a 
cloud; there is too much of the spirit of party dominating 
its public men. Notwithstanding its immense resources 
of land and sea, forests, mines, fisheries, great’ harvest of 
last yearand rapid development, Canada is languishing, 
and will continue to do so until it decides to purge itself 
of a certain class among its public men. The present in- 
dications are that the people are awakening to this fact 
and will take early steps to clear and purify the 
political atmosj-here. Quebec is now going through 
the throes of a general election, and honest people are 
struggling to get rid of boodlers, go-betweens and tol! 
takers. There are some 50 seats vacant, and that number; 
of elections taking place for the Dominion House of Com- 
mons. These bye elections are caused by the M. P.'s being 
unseated for irregularities, etc. There are too many men 
in the Parliaments connected with railway schemes; and 
it is claimed asa fact that a bill can searcely be passed 
without some of these men having a band in its control. 
This is a gross and fligrant abuse of parliamentary privi 
lege, and the abuse should be suppressed. Then, and not 
till then, will capital seek Canada, and revive and develop 
its flagging industries. 

The Canadian Government have endeavored by every 
means to get increased markets in Europe, in the British 
Empire, West Indies and other parts of the world, to 
restore the exports of Canada which have been injured 
by the McKinley bill. 

The traffic earnings of the Grand Trunk Ry. show an 
encouraging increase for the past month. 

It is reported that the Canadian Pacific Ry. has leased 
the Kingston & Pembroke Ry. Construction on this end 
of the Great Northern will be continued in the spring. 
The Canadian Pacific Ry. is also operating the Montreal 
& Ottawa from Vaudreil; the line is open to Kigand, and 
large gangs at work. 

Applications are to be made to Parliament for a railway 
from the Intercolonial to Louisbourg and Sydney, and for 
a railway from Spencer Bridge, B. C., to Fort Sheppard. 
The Government of Quebec is about to pay over the rail- 
way subsidies issued during the past season. 

Kingston is agitating for an electric street railway, and 
Pembroke has rejected water-works on a popular vote. 

There are at present 3,500 men engaged in mining and 
lumbering within 20 miles of Sudbury. Lumbering in, 
Quebec and Ontario is at a standstill, owing to the mild 
and snowless winter. For 48 years the like has not been 
experienced in Quebec. 
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A syndicate has been formed by Mr. B. B. Osler to con 
*truct and operate a line of electric railway between Fort 
Erie and Niagara, and to put on the lake route between 
Niagara and Toronto two fine and fast steel steamers. 
In this syndicate are several well known Canadian Pacific 
capitalists, who never 5 et put their hands to anything with- 
out making it a success. The key of the situation is held 
by the Ontario Government on account of its control of 
the shore of the Niagara River for along distance below 
and above the Falls. Fora monopoly privilege of carry 
ing passengers by electric road through the park, the new 
company has agreed to pay a certain sum per annum for 
the maintenance of this beautiful summer resort, a source 
of revenue very much needed; and if they take up the 
sche ve of an electricroad between the Falls and Queens- 
town, along the edge of the rapids and the whirlpool, they 
will pay an additional annual sum. This scheme would 
seriously interfere with the tourist traffie of both the 
Michigan Central and New York Central. It is the in- 
tention of the syndicate to put on fine river steamers from 
Chippewa to Buffalo, and passengers will prefer this 
route to ary other that can be planned. It is expected 
that the time from Toronto to Niagara will be cut down 
to one hour and a half, and that the time to Buffalo will 
be no longer than it now is, or not quite so long, the pas- 
sengers having a chance to skirt the river all the way 
from the mouth to Chippewa and Buffalo. Mr. W. T. 
Jennings has been commissioned to look thoroughly into 
the working of electric motors, and to report the best 
available one for adoption. No more competent expert 
could have been chosen. 

The total mileage of the Canadian Pacific Ry. is now 
5,678 miles. Its earnings have been most satisfactory, 
and its expenses small owing to the favorable weather. 
Hence the returns for the last 10 days of the year show 
an increase ef $146,000 over the same time in 1890, The 
gross earnings are about $20,209,000, and the net earnings 
$8,000,000, and this will pay 5* on the common stock 


Montreal, P. Q., Jan. 7, 1891. Ww 


THE INTERSTATE COMMERCE COMMISSION'S 
STATISTICAL REPORT. 

From advance sheets of the third annual report 
of the Statistician to the Interstate Commerce Com- 
mission, Prof. Henry C. Adams, we take the follow- 
ing matter of especial interest. The report is dated 
April 1, 1801, and is for the year ending June 30, 
i890. 

Railway Mileage.—The total mileage of main track 
inthe United States on June 30, 1890, is given 4s 
163,597 miles, of which the Commission received 
direct returns from all but 4,325 miles. The net in- 
crease in mileage over that included in the previous 
report was5,$38 miles. This, however, does not show 
all the new construction. Thus, 62.75 miles of street 
railway track erroneously included in last year's 
report have been omitted from this, apd no less 
than 152.18 miles of track have been abandoned. 
Upon 81 miles of this the track has been taken up. 
Straightening of track and corrections of returns by 
the railways also cause changes in the mileage. 

An interesting table of railway mileage by states 
and territories shows that Illinois is far in the lead 
of all the states, having 10,214 miles, 6.24%, of the to- 
tal mileage of the United States. Four other states, 
Kansas, Texas, Pennsylvania and Iowa, have each 
between 8,000 and 9,000 miles. Then come Ohio, New 
York and Michigan, each with over 7,000 miles. In 
proportion of mileage to territory, Oklahoma is at 
the foot with 170 square miles for every mile of rail 
way. Nevada, Arizona and Wyoming have over 100 
miles. At the other extreme stands Massachusetts 
with 3.73 square miles per mile of railway. Pennsyl- 
vania and Ohio have each 5.44, Indiana has 5.66, and 
Illinois, 5.43. No-ether large states approach these 
four in their proportion of railway mileage to area. 

The length of second, third and fourth tracks and 
of yard sidings and spurs in each of the several 
groups is given in Table I. The territory covered 
by each group is explained in another column. It 
appears that of 156,404 miles of railway in the country 
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Rolling Stock per 100 Miles of Line, and Service of Rolling Stock in each Group of States. 


Service p'rf'm'd per annum by each: 





ae —- —- --— Pass. 
Cars Pass. Locomotive. Frt Locomotive. cars 
aenReED NICS A ~ - A per Frt. cars 
Locomotives. Pass. Frt. Tons 1,000,000 per 
mn nin, SOF" BOT! Pass’rs Pass. frt. Ton pass'rs 1,000,000 tons 
Pass. Frt.Total. vice. vice. Total. carried miles. carried miles. carried. of frt. 
ss (1 = 1,090) (1 = 1,000) 
1. New Eng... 13 «11 28 46 622 796 118 1,853 52 3, 31 L215 
Si EMO: 6 osss casas 3 «62 46 46 = «1,669 2264 86 1,446 55 5,322 52 1,3 0 
111. Cent. No'n es 6 B ua 18 S33 1492 5 1,389 wD 6,040 65 1.437 
IV. So. Atl..... Poa 4 7 13 il 316 425 42 1214 26 4,683 wh 1.628 
V.Ky . Tenn. & Gulf, 4 7 4 12 390 459 32 1,176 39 4,142 4 1,370 
VI. Northwest.... ie 4 x a) i 473 535 44 1,408 30 4,622 68 2,003 
Til, Roc’y Mtn......... ee: Se 8 272 34% 14 1,092 31 5,178 133 1,715 
Vili. Cent, W'n....... .. 4 7 12 9 301 381 19 966 21 3.5387 119 2.128 
IX. Southwest......... 2 7 Il 8 267 320 24 1,396 16 2,499 140 2.431 
A 3 8 13 4 263 307 67 2,243 i) 2,271 70 2,672 
United States........ § Ww 9 17 584 74 59 1,413 39 4,722 54 1,529 


only a little over 8,400 is double track, and 5,000 miles 
of this is in the Middle States. The remaining 3,000 
miles is about equally divided between New Eng- 
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Diagram Sttowing Monthly Receipts and Operating 
Expenses of Railways of the United States, by 


Groups, for Nine Months Ending March 31, 1891 





Subdivisions of the United States Adopted by the 
Interstate Commerce Commission's Statistician 


land,the Central Northern, and the Northwestern 
groups. Practically all the rest of the country has 
nothing but single track roads. The third and fourth 
trackage is nearly allin the Middle States. <A very 


Table I.—Single, Double, Triple and Quadiuple Trackage, and Spurs and Sidings in Fach Group. 





Group. Ist. 2d. 

E, Mate Ma oi. sas < Sheccnes 7,426 1,248 
fa SSR See eee pie ; 17,237 4,949 
}Il. Central Northern..... .. ....... 20,904 1,048 
lV. South Atiantic.............0...+5 8,658 26 
’, Kentucky, Tennessee & Gulf... 15,877 4 
VE. MeN creak: sewn cci iis 38.198 1,012 
VIl. Rocky Mountain................ 8.807 lk 
VILL. Central Western................ 21,173 93 
Eh SED 5 cas iusvabsnd guavas hice eae ae 
eae apeta cece ‘ 10,136 45 
Total. United States............... 156,404 8,438 

















Trackage (miles) : 
3d. = Sidings and Spurs. Total. 
1 3 


29 oe 11,121 
664 507 7,533 30,890 
12 3 6,179 28, 146 

‘ we 1,116 9,800 
a : 2,149 18,031 
i“ 32 7,594 889 
; pia 1,307 10.127 
2 1 3.111 24,381 
oa 935 8,935 

es aut 1,387 11 568 
761 562 33,711 199,876 





‘ing the year. 


good index of the relative extent of the traffic in 
each section is the excess of the total trackage, in- 
cluding sidings, over the main track mileage. In 
the Middle States the additional tracks of all sorts 
make a mileage nearly 80% as large as that of all 
main tracks. 

Organization of Property for Operation.—There 
are 1,797 railways having a separate legal existence, 
and the road of all but 48 of them was operated dur 
Of these corporations, however, only 
747 are independent operating companies, the re- 
mainder being for the most part companies which 
have leased their roads or by some other arrange- 
ment have put the operation of their property into 
other hands. But of these operating corporations a 
few control the bulk of the mileage. Forty roads 
now operate each over 1,000 miles of road or a total 
of 77,873 miles, 47% of the total. In 1890 there were 
only 33 companies controlling over 1,000 miles of line . 
and their combined extent was 76,963 miles. 

An exceedingly interesting table shows the rev- 
enue and density of traftic of all railways in each 
group whose gross revenue exceeded $3,000,000. 
The New York, New Haven & Hartford heads the 
list in density of passenger traffic with 618,345 pas- 
senger miles per mile of line ; and the Pennsylvania 
lines east of Pittsburg and Erie hold the sane 
position in freighttraffic, having carried 2,774, 
056 ton miles per mile of road during the year. The 
average freight train load in the whole country is 
given as 175.12 tons. The Pennsylvania traffic 1s 
equivalent to an average of over 40 such train loads 
every day moved over every mile of its road. It is 
needless to say that the average freight train load 
on the Pennsylvania is very much more than 175 
tons. Indeed the average for the middie group of 
states is given as 212 tons. Making a similar com- 
parison for the New York, New Haven & Hartford, 
we find that its passenger traftic is equivalent to a 
movement of over 40 trains daily over each mile 
of road, with an average load of 41 passengers (the 
average for the United States). ‘Lhe average num 
ber of passengers carried per train in New England 
is 62, 

Rolling Stock.—The totals reported are 29,928 loco- 
motives, 26,511 passenger cars in passenger service 
and 1,137,677 cars of all other classes. This, however, 
does not include the Pullman and Wagner ears, nor 
the freight cars owned by private parties, except 
those that are leased to railway companies. Private 
owners of easr do not report to the Commission, but 
it is urged that they should be required to do so in 
order to make its statistics complete. 

Of the locomotives there are 8,384 passenger, 16,140 
freight, 4,062 switching and 1,342 unclassified and 
leased. The increase over the previous year's report 
is 892, which gives only 15 locomotives for every 100 
miles of line in operation. This is iess than the 
average of the whole country, which is 19 locomo: 
tives per 100 miles of line. The increase in cars is 
95,633. This gives 1,648 cars per 100 miles of new 
line built, whereas the average for the whole country 
is only 744 cars of all classes per 100 miles. Table II. 
shows the amount of equipment per 100 miles of 
line in each territorial division and alse the average 
amount of service which is got out of each kind of 
rolling stock in each group. 

Automatic Brakes and Couplers.—The statistics 
on this point are of course too ancient now to be of 
much more than historical interest, and they seem 
moreover to have been collected with little or no 
knowledge of the work don? by the Master Car 
Builders’ Association in adopting a standard type of 
automatic coupler, 
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Table III., which shows the total rolling stock Table V.—Number of Each Class of Employees per 100 Miles of Railway in Each Group of States 
equipped with train brakes, is, however, worth.some I TT i Iv v VI. VIL Vit IX x ae 
attention. One wonders where the 194 passenger New Mid- Cen. So. Ky.to No. R’ky Cen. So, = Pac Av. U.S. 
locomotives and 1,181 passenger cars unequipped Gaimntieitna, Eng dle. at ae. — West. Mtn. Win. West. ific. | ~ oe 
with train brakes are located. The number of General office clerks.............. 17 30 16 9 10 12 13 L2 2 10 if 13 
‘ : ‘ ‘ . Station agents. ..... : 29 20 2) 15 i 15 12 il s 7 i6 16 
freight and a locomotives equipped with Other stationmen.... -. 8 195 61 30 24 28 iF 21 27 22 {3 im 
train brakes is, however, very encouraging. But Enginemen........ of <a O 27 16 16 16 1s 15 12 1 21 20 
—- - 25 5 > ” ° ' ” > , 
from another table, giving the brakes of each See. eo = = = = > s os . . ; is ae 
make in use, it appears that a good many driver Other trainmen.. : ‘ 77 120 is 4 %7 25 1S 20 17 5 tn) i 
- i i i y Machinists....... s ; 26 52 20 Ww 12 13 10 il 13 6 Is 16 
brakes are included in the list. The namber of im,..... "4 59 o 16 2 18 °4 12 23 Ww 2 : 
freight cars equipped with Westinghouse brakes Other shopmen........ ue 44 ts 66 31 43 48 44 31 u3 32 iY ig 
‘ rain . : . Section forer Satek 24 25 20 4 i is 19 4 “4 0 7 17 
has apparently been very accurately determined by er 15 8t 105 Ss Ww 1 74 a1 » 7 101 % 
the statistician, except that the figures omit several Switch. flag, and watchmen. 48 69 34 13 17 17 il 1” 10 6 4 1 
. ‘ ‘ Tel. oper’s and train dispeh’ rs. 10 30 17 ll i 10 8 8 7 i 12 il 
thousand cars owned by private companies, over oh floating equipment. » 12 2 9 6 \ ( i : ; ‘ 
which the commission has no jurisdiction. Ourown All other..... bat 4 75 173 63 52 2 33 38 31 22 4 ; 4 
statistics showed 97,254 freight cars equipped in ONE iva digndicesiaeta. 716 1,167 576 379 3865 39 328 397 303 250 179 150 
December, 1889, and 152,390 on Jan. 1, 1891. These 
% iene tar length of a track sectior 
Table III.—Rolling Stock Equipped with Train —— : ve! 4.2 1.0 5.0 7.1 Tl 5.5 3 7.8 7.1 10 ' 9 
Brakes on June 30, 1890, Av. No. of men in section gang 6.2 9.0 6.2 6.3 8.3 1 1.9 6.8 7.6 § 7 6.6 
Total Incr. Total shthiaeiated intentieaeteiadanitabided emai ie 
June 30, 90. over 1889. unequipped. ce 
Pass. locomotives, = = = of, 44,558 or at the rate of 768 men foreach 100 miles showing in general that while more men are em 
er a Ses vane ‘7? oe of new line brought into operation. The average ployed in the sections where traffic is dense, each 
Unclassified locomotives.. 606 425 736 number of men employed per 100 miles of line on all man employed performs a greater amount of useful 
hes ee dks 2.167 9,766 the railways of the United States is 479, an increase work than in the sections of light traffic. ‘This is of 
pase. servine cars..... = _ 1,790 ‘ 18 of 20 over the corresponding figures for 1889, Table course true. Any engineer or conductor can hand 
All other Cars............ x US4,7 


16,287 





statistics show 102,911 freight cars fitted with train 
brakes on June 30, 1890. 

The total number of each kind of brake in use on 
all classes of rolling stock is given as follows: Amer- 
ican steam, 1,762; Baldwin, 12; Boyden, 56; Eames 
vacuum, 1,578; Lansberg, 6; Longbridge, 1,111; Salis- 
bury steam, 8; Standard Empire vacuum, 18; West- 
inghouse, 143,661; net given, 610. 

Less credit can be given for the statistics of 
automatic couplers in the form in which they are 
presented. They show 955 locomotives, 25,551 pas- 
senger service cars and 88,813 cars of other classes 
titted with automatic couplers. There was an 
increase of 645 in the number of passenger locomo- 
tive fitted with automatic couplers during the year. 
Table 1V. shows the number of cars equipped with 
each type of automatic couplers on June 30, 1890, and 


Table IV.- 


Rolling Stock Equipped with sahetnatie 
Couplers, June 30, 180, and 1889, 


Coupler. Cars equipped. Coupler, Cars equipped 
M.C, B. couplers: 1890, 1889, 189°. 1889 
Dowling . 2,021 92) Link and pin, etc. : 

Fox i. 3 .. | Lancaster... : ; 3 
Gould.. . 10,807 52) Lorraine...... ° ae 
Hinson. -, 1,900 @} Beetree. ... ..... 313290 
Janney..... ..36,615 17,538 MeKeen .. ...... 194 1,585 
Keystone 10 Marks............ 1,963 4,142 
“N.C, B.’ ..10,756 2,677 | Mills 1,037 550 
Sehroyer . 12 Perry : 9 440 
Standard 356 —=Ot«; Phillips ee 26 
Tourmond . 3,041 177 Runkle ini 2 
Timms 2 6 , Safford 1,981 1,729 
Van Dorston 2 Skinner..... ‘ 16 az 
——- -———- | Smillie..... . 5440 9413 

‘Total 66,279 22,290 Smith.. aes 404 
Sweet.. “ 3 

Link and ie ete.: United States.... 418 425 
Aikman......... 264 256; Whittemore..... 84 85 
Almy.. a ise we sth 126 | Wilson ; 3 
AmeS........ .. sb 413 11,808 | Wilson Blocker. 51 52 
Blackstone ...... 132-149 | cease sats 
Blocker....... .. 1,379 3,808 | Total. 25,456 38,241 
i eater ara 4 
CEES sic o7 ah: eae 3 Passenger conten 
On Ee EL Meccskkasaeces 9,879 18.941 
Rae 212 «-275| Janney-Miller... 68 30 
Hilliard 2 1 oni meinen 
Huselton....... 1,342 2,559 FOE... cece: 19,947 18,971 

WBA ¢ is was: 4 10} Kind not given.. 3.581 1,008 


on the same date | in n 1889, We have seéreanged this, 

putting the couplers of the M. C. B. type by 
themselves, and also the Miller and Janney 

Miller, practically all of which are on_pas- 
senger cars or locomotives. The most significant 
fact in these tables is that the automatic link-and 

pin couplers are gradually dropping out of use, 
showing a combined decrease in the year of about 
13,000 cars, whereas the cars fitted with M.C. B. 
type couplers increased about 44,000, including coup- 
lers of this type on passenger cars. Of course this 
is really all amcient history. The number of freight 
cars fitted with the M, C. B. type couplers at the 
present time will vary little either way from 200,000, 
according to our best information. The number of 
new cars now under contract will very largely in- 
crease even these figures. 

Employees.—The total number of men employed 
by the railway companies of the United States for 
the year ending June 30, 1890, was 749,301, an in- 
crease over the number employed ‘the previous year 


V. shows the number of employees of each class per 
100 miles of line in each group of states, and the 
average for the whole country. The statistics of 
section foremen and track laborers make possible 
a computation of the average length of a track sec- 
tion and the average size of a section gang in differ 
ent parts of the country. We have added figures 
for these at the bottom of Table V., assuming that 
the number of sections is the same as the number of 
section foremen. 

Of course the difference in the number of em 
ployees per 100 miles of road in the different sections 
of the country indexes the density of the traftic, and 
not the relative efficiency of the men. A table is 
given of the number of ton miles and passenger- 
miles which are made per employee of each class, 























DOUBLE CYLINDER HOISTING ENGINE 


more traffic in the Eastern states, where heavy 
train loads are the rule, thanin the West, where 
heavy grades and light traffic keep train loads 
small, 


The remaining matterin the report, covering rail 
way capitalization, traffic, 
fixed charges, and accidents, 


earnings and expenses 


we postpone to out 
next issue. We reprint herewith diagrams showing 
the fluctuation in monthly earnings and operating 
expenses per mile of railway in each group of States. 
The nine months chosen ended March 31, Ls#/1, 
figures are rather ancient history 
tinancial interest goes 
ing, 


so the 
their 
The diagramis a good show 


as far as 


however, of the variation in traffic and expenses 
with the different seasons of the 
sections of the country. The mileage on which these 
tigures are based is about 70). of the total mileage 
of the country, so the diagrams may be accepted as 
fairly accurate, 


year in different 


THE J. S. MUNDY HOISTING ENGINE. 


The above engraving represents a double-cylitder, 
double-friction drum hoisting engine, with double 
pony drums attached, and boiler and fixtures com- 
plete. The two pony drums are operated by one 
double friction gear from the 
one engineer in connection with the large hoist 
drum. This engine is especially adapted for operat 
ing and swinging a derrick for hoisting coal, sand, 
tinker or any material that 
and swung either way, the swinging rope or chain 
running from the two peny drums to the bull wheel 
attached to the bottom of the mast of the derrick. 
one running on while the other runs off. While one 
large drum is hoisting the load, the other large drum 
being attached direct to the the derrick, 


center, and both by 


needs to be raised 


Loom of 


; J. S. MUNDY, INVENTOR. 
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can raise or lower the boom, as the engineer de- 
sires, by throwing out the pawlon the end of the 
drum, placed there for the purpose of holding 
the boom line. The pawl on the upper drum can 
be thrown in or out, so that the load may be 
held stationary while the boom is being raised or 
lowered, or the derrick swung either way, by the 
pony drums, as the work calls for. 

The winch heads on the end of the drum shafts 
can be used for bauling any materia! that may be 
desired close enough to be handled by the derrick. 
When the engine is placed upon the scow these 
winch heads are used for hauling the scow from 
place to place or raising the spud. 

There are several of these engines now in use on 
the Monongahela River at Pittsburg for the pur- 
pose of dredging sand, they having been first de- 
signed and turned out by Mr. Mundy for this pur- 
pose several years ago, They are made strictly first 
class in every part, and are especially designed for 
the work as specified above. For further informa- 
tion adi particulars apply to the inventor and 
builder, J. S. Mundy, Newark, N. J. 


The proposed New York-Philadelphia ship canal was 
brought to the attention of the New York Board of Trade 
and Transportation this week, by a committee of promi- 
nent Philadelphia citizens, and by Prof. L. M. Haupt, of 
the University of Pennsylvania, who has advaneed the 
latest project for this canal. The canal itself has been al- 
ready described in this journal on its preliminary location 
between Raritan Bay and Bordentown, on the Delaware. 
Prof. Haupt gave his views in detail after the discussion 
was opened by Mr. Thomas Martindale, of Philadelphia. 
Mr. Erastus Wiman presented a resolution, that was unan- 
imously carried, favoring the insertion of an appro- 
priation of $25,000 in the river and harbor (ill for an ex 
amination, survey and report to the Government for a 20 
ft. navigable channel on this route made by a combined 
board of State and Government engineers. In answer to 
an objection to the Government doing this the case of the 
Sault Ste. Marie canal was advanced. 


An elevated structure isto be built in the grounds of 
the World’s Columbian Exposition, at Chicago, and pro- 
posals will be received by Mr. D. H Burnham, Chief of 
Construction, until March 1, for the construction and for 
the equipment and operation thereon of a method of 
transporting visitors about the grounds, There will be 
about 544 miles of single track, with about 24 passenger 
stations, and the necessary terminal storage yards and 
sheds for the equipment. 


CONSTRUCTION NEWS, 


RAILWAYS. 


East of Chicago.—Existing Roads. 


WILLIAMS VALLEY.—A press dispatch says: ‘ The 
first train has passed over the Williams Valley R. R., 
which connects one mile from Tower City, Pa., with the 
Philadelphia & Reading R. KR The road will probably be 
extended as far west as Lykens and thence to Millers- 
burg on theNorthern Central R. R.” 


PHILADELPHIA & SEASHORE.—This railway, run- 
ni.g from Winston Junction to Sea Isle City, N. J., will 
be sold at public auction on Jan. 19. 


LANCASTER & HAMDEN.—At the recent annual 
meeting of the stockholders of this company the following 
officers were elected: Pres., John G. Reeves; V. 
P.. Wm. PB. MeCracken; Treas., Philip Rising; 
Sec., Ben. F. Dunn, all of Lancaster, O. It is stated that 
arrangements have been completed for marketing the 
company's bonds and that construction will be resumed 
in the spring. The road as projected will run from Vo- 
lumbus and Hadley Junction, O., to the Ohio River, 140 
miles, with a branch from Locust Grove to Wellston, O. 
About 12 miles of the line are already built and con- 
siderable additional grading done. 


PLYMOUTH & MIDDLEBORO,—Material is arriving 
and work will soon be in progress all along this short 
Massachusetts road. 


BUFFALO, ROCHESTER & PITTSBURG.—Work has 
been begun clearing the right of way forahe line from 
Howard Junc. to Mt. Jeweit, Pa., 19 miles, and it stated 
that grading wil] soon begin. 


PHILADELPHIA & READING.—A survey is reported 
in progress for a line from Pleasantville, N. J., to Wood- 
mancie Station, N. J., 30 miles. 


NEW YORK & NEW ENGLAND.—The Executive 
Committee of this road has appointed a committee to 
consider the question of double tracking this line between 
New Britain and Hawleyville, Conn., about 8 miles. The 
change in management has also given rise to reports of 
extensive improvements in other directions, just what 
these will be, however, is not definitely known. 


PENNSYLVANIA.—The contracts have been let for 
building the proposed double track line from Allen’s 
Lane, on the Chestnut Hill Branch, to the Trenton Cut 
off, six miles. The contractors are Kelley & Crossen, 
Lancaster, Pa.. four miles, and John T. Dewyer, Norris- 
town, Pa., two miles.——Bridges will be built at the 
foliowing points on the Roxvorough Branch: Rittenhouse 
St., Wissahicken Creek, Monastery Ave., Fairthorne 
Ave., Crease’s Lane, Summit Ave., and Barren Hill.— 
Surveys are being made for the proposed line from Fr. 
Wasbington, Pa., to Doylestown, Pa.—The following 
statistics of the mileage of line and_ track owned and op- 
erated by this company on Jan. 1, 1892, have been sent us; 
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“The lines East of Pittsburg and Erie aggregate in mile- 
age 4,433 45 miles (not including 324 miles of canals and 
ferries), with a total of 8,546.9 miles of tracks of all kinds; 
being an increase of 86.85 miles of line and 258.76 miles o 
track during the year of 1891. The inerease of line is due 
to the completion and extension of the following lines: 
New York Bay R. R. Ex., 1.74 miles; Kensington & Ta- 
cony R. K., 0.69 miles; AJoway & Quinton R. R., 4.22 
miles; Penecoyd Branch, 1.23 miles; Trenton Cut-off, 44.96 
miles; extensions Clearfield Branches, &.23 miles; South 
Fork R. R., 7.95 miles; Turtie Creek Valley R. R., 6.44 
miles; Turtle Creek Branch, Pennsylvania R. R., 2.02 
miles; West Penn R. R.. branches, 9.54 miles; Pittsburg 
& Bessemer R. R., 1.47 miles; misceilaneous extensions, 
2.33 miles; total, 90.85 miles. Four miles of line have 
been taken up during the year, which leaves a net in- 
crease in the lines east of Pittsburg and Erie of 86.85 miles. 
West of Pittsburg and Erie the Lines aggregate 3,412.34 
miles and a total trackage of 5,129.72 miles, being an in- 
crease over the previous year of 15.26 miles of line and 
115.89 miles of track. The increase in mileage is on the 
Pittsburg, Youngstown & Ashtabula R. R., 5.88 miles; 
Margina R. R., Beaver Falls, Pa., 2.96 miles; Grand 
Rapids & Indiana R. R., Haak’s Spur, 4.09 miles; miscel- 
laneous extensions, 2.33 miles. The total of all lines (East 
and West of Pittsburg and Erie)in which this company is 
interested shows a mileage of 7,845.79 miles of railway line, 
13,676.62 miles of railway track, and 324 miles of canals and 
ferries, an increase during the year of 102.11 miles of rail- 
way and 371.64 miles of tracx of all kinds. 


CONCORD & MONTREAL. —It is stated that this com- 
pany will endeavor to secure power from the Massa- 
chussetts Logieeture to build an extension from North 
Acton to BeMont, Mass., about 16 miles, to secure an in- 
depen‘tent line into Boston. According to press reports, 
preliminary surveys have been made, and considerable 
other work done toward the construction of the line. 


WEST VIRGINIA CENTRAL & PITTSBURG.—The 
Baltimore & Cumberland Railrcad Co, has been chartered 
in Maryland, in the interest of this company, to bu.lda 
railway from Cumberland to Baltimore, Md. Surveys 
have been completed from Cumberland to Hagerstown, 
Md., and from Hagerstown 10 Baltimore, it is probable 
that arrangements will be made to run over the Western 
Maryland R. R. Among the incorporators are: John A. 
Hambleton, Baltimore. Md.; Buchanan Schley, Hagers- 
town, Md.; Henry G. Davis, Piedmont, W. Va. 


BALTIMORE & OH10.—It is stated that work will be 
begun at once on the Washington & Western Maryland 
R. R. and the line completed by March 1, 1892. 


Projects and Surveys. 
WASHINGTON & CHESAPEAKE BEACH.—This 
oempene, which proposes to build a railway from Wash- 
ington, D.C to Chesapeake Beach, Md., 30 miles, has be- 
gun =~ survey of its line. Secy., T. W. Tyrer, Washing- 
ton, D.C. 


EASTERN CENTRAL.—A press dispatch says: 

‘The Eastern Central, the road proposed to parallel the 
great Pittsburg, Fort Wayne & Chicago, is being talked 
about again, and Daniel Babst, the new president of the 
company, is setting forth some claims. He declares that 
work will surely begin this summer, and that the road 
will be completed between Bowerstown, a short distance 
east of New Philadelpbia,O.,and Galion, Crawford Co., at 
which place division shops will be located. From Galion, 
it is claimed, the road wil! be pushed in an air line to 
Kenton, and thence further wet. As to the routes east 
of Bowerstown and west of Kenton, nothing definite has 
been decided upon as yet. President Kabst evinces much 
enthusiasm and determination, and while many view the 
the project in doubt, others take stock in it.” 


SANDUSKY, ASHLAND & SOUTHERN.—It is stated 
that this company will begin at once the survey for its 
proposed line from Sandusky to Loudonville, O,. The sur- 
veys will be under the direction of J.C. Brewer. ‘The 
officers of the company are: Pres., John Mackey; V.P., 
Cc. P. Wickham; Secy. and Treas., A. W. Miller; and Gen. 
Man., John C. Hoxie, all of Sandusky, O. 


MANISTIQUE & NORTHW ESTERN.--The survey for 
this proposed railway from Manistique to Negaunee, 
Mich., 91 miles, has been completed. A favorable route 
is said to have been secured. Martin H. Quick, cf Manis- 
tique, Mich., is one of the incorporators. 


BANGOR & AROOSTOOK.—Albert A. Burleigh, of 
Houlton, Me., Pres., writes us that the locating surveys 
have been made for 230 miles of this Maine railway and 
that contracts for construction will be let in thespring. 
The road will pass through a rich agriculvural and claaber 
region. The work is quite favorable; maximum grade 1% 
and maximum curve 6°. There will be several bridges, 
the longest of which will be 3751t, About two-thirds of 
the right of way bas been secured and $500,000 of bonds 
have been voted by Aroostook Co., and about $300,000 in 
stock subscribed by the people along the route. Ic is ex- 
pected to have a portion in operation by Jan. 1, 1893. 


READING, LANCASTER & BALTIMORE,—Nearly all 
the money necessary to secure the construction of this 
railway is said to have been secured and preparations are 
being made to begin work soon. The line as projected is to 
run from Readivg, Pa., south to the Maryland line, 70 
miles, to connect with a line from Perryville, Md., north, 
with a branch to Lancaster, Pa., about 8 miles. 8S. C. Slay- 
maker, Lancaster, Pa., Ch. Engr. 


PITTSBURG, CANNONSBURG & STATE LINE.—It 
is stated that right of way is practically secured for this 
raiiway from Pittsburg, Pa, to Wheeling, W. Va., and 
that the road will probably be put under contract m the 
spring. This scheme was first started in 1857, and since 
that time its promoters have been endeavoring to secure 
the money necessary to carry it out. It is now reported 
that sufficient stock has been raised to warrant the be- 
ginning of work. 

ZANESVILLE, NEWCOMERSTOWN & CLEVE- 
LAND.—The following directors were elected at the 
recent annual meeting: A. M. Beers, of Newcomerstown; 
Edwara Spencer, of Waverly; H. H. Squair, of Cincinnati; 
J. F. Fletcher, of Nashville, Tenn.; Willis Bailey, Edmund 
Turner and Benjamin Wheeler, of Zanesville. The direc- 
tors organized by ne A. M. Beers Pres., Edmund 
Turner V.-P., Benjamin Wheeler Treas., and D. B. Linn 
Sec. The company proposes to build a railway from 
Zanesville to Cleveland, O. 


Soutbern.—Existing Roads. 


GEORGIA, CAROLINA & NORTHERN.—This line 
has now been opened for traffic to Lawrenceville, Ga., 25 


miles east of Atlanta, Ga., and 237 miles from its eastern. 


terminus at Monroe, N. C. 


FARMVILLE & POWHATAN.~—It is stated that a 
bill will be introduced into the Virginia Legislature, giv- 
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ing this company power to broad gauge its line and build 
an extension into Manchester, Va. 


MACON, DUBLIN & SAVANN AH.—There is consider- 
able newspaper talk of the extension of this railway from 
Macon to Savannah, Ga, Little else seems to have been 
done, however. ’ 


ROANOKE, FINCASTLE & CLIFTON FORGE,—C. 
H. Vines, Fincastle, Va., . writes us as follows: 

“This railway is projected to run from Roanoke, Va., via 
Fincastle, to Eagle k, Va., 35 miles, and twelve miles 
of the line have been aentee. lt is expected to begin 
tracklaying on this 12-mile section by April 1 and to have 
it completed by May 1.” 


Projects and Surveys. 


MISSOURI, EAST TENNESSEE & VIRGINIA.—The 
contract for building the first section of this railway, 110 
—_. will soon be let. L. A. Wolkins, Secy., Baltimore, 


MARION & RYE VALLEY.—Preliminary surveys are 
being made for this short line from Marion, Va., to mines. 
W. C. Foster, 52 Broadway, New York City. Ch. Engr. 


OXFORD & COAST LINE.—Contracts will soon be 
awarded for building this line from Oxford, N. C. east to 
a connectiva with the Atlantic Coast Line. 


NEWSOM LU MBER CO.—This company will 
want 5 miles of 20-lb. rails. Address, Suffolk, Va 


GAINESVILLE, LA CROSSE & LAKE BUTLER.—This 
company has completed its organization by the election 
of the following officers: Pres, I. K. Webster; V. P.. 
J.S. Twomey; Secy., C. L. Fildes. and Treas., J. R. Ed 
— lt is stated that surveys will begin in a few 
weeks. 


GURLEY & PAINT ROCK VALLEY.—This company 
bas increased its capital stock $150,000 and will issue 
bonds. The road is to run from Winchester to Deposit. 
Ala., and surveys will be commenced soon. Pres., Frank 
Gurley, Gurley, Ala.; Secy., E. L. Walker, and Ch. Engr., 
Samuei [. Wheatcroft. 


JONESVILLE & LOCKHART SHOALS.—Elections will 
soon be held in the townships of Jonesville and Pinckney, 
Union Co., 8. C., to vote upon the proposition of subscrib- 
ing $20,000 each in aid of this proposed railway. 


RICHMOND, BLACKSTONE & SOUTHERN.—A bill 
has been introduced into the Virginia Legislature to char- 
ter this ¢ompapy with power to build a railway from 
Richmond, Va., to Ridgeway and Henderson, N. C. 

NORFOLK & SOUTH MILLS,—A bill is before the Vir- 
ginia Legislature incorporating this company to build a 
railway from some point on the southern branch of the 
Elizabeth River, Norfolk Co., Va., tothe North Carolina 
line. Among the incorporators are E. A. Buell, F. J. 
Stowe, 8. D. Puller and others. 


POTOMAC RIVER & GREAT FALLS.—A bill is before 
the Virginia Legislature mmcoeporatio this company to 
—_ a re from —_ _ Fairf x Co., Va., to a 
point on the Potomac River. Amoug the in s 
are R. W. Moore, B. F. Mackaliand 0.Mc Love 


RICHMOND, GAYTON & HENRICO.—A biil has been 
introduced into the Virginia Legislature to incorporate 
this company to build a railway in Henrico, Chesterfield, 
Goochland and Powhatan counties. 


ALABAMA.—The survey for a railway from Florence, 
Ala., south to the Gulf of Mexico, which was orderea at 
the last session of the Alabama State Legislature, has 
been completed. The survey was under the direction of 
John A. Milner, who reportsa very favorable line secured. 
The survey is oper to any responsible company which will 
undertake to build a railway over it. 


probably 


Northwest.—Existing Roads. 


SIOUX CITY, MADISON & NORTHERN.—It is stated 
that the extension of this railway from Garretson to 
Madison, Ia., is re assured. A large amount of 
the right of way has been donated and about $2,500 raised 
by the people of Madison. 


DULUTH, RED WING & SOUTHERN. —At the recent 
meeting of the stockholders of the Duiuth & Sioux City 
Construction Co., the following officers were elected: 
Pres., L. F. Hubbard; V. P., '!. B. Sheldon; Sec., F. W. 
soars sa, S. H. ae The Re sae aoe decided to 
make a complete survey o! e pro ine from Ked 
Wing to Duluth, Minn. 


CHICAGO & ALTON.—A press dispatch from Bloom- 
ington, Ill., says: “The Chicago & Aiton R. R. Co. has 
begun the work of improving its roadbed and roiling 
stock, with a particular view to benetiting ics service 
during the World’s Fair. he company has decided to 
expend $500,000 for these purposes, and an order has just 
been received by Master Mechanic Quackenbush in this 
city to buy a number of the largest and finest locomotives 
made. They are to be ten-wheeiers, and will be poth 
powerful and speedy. The shopsin this city will be run 
to their greatest capacity in manufacturing engine; and 
coaches. Thirty new passenger coaches are now under 
way in the shops in this city. At all of the crossings in- 
terlocking switches with the latest safety appliances will 
be putin. Many of the bridges, particularly the overhead 
bridges, will be taken down and a low deck iron bridge 
will be putin. Nearly all of the smaller bridges are to 
be relaid with iron floor 3, and across hundreds of the 
smalier oe the tracks are to be tiled with 36-in. iron 
pipes to let the water through. The double track between 
- me oy, and Chicago will completea rot later than 

une 1. 


DULUTH & IRON RANGE.—This com has be; 

the survey of its proposed branch from Mesabi Station, 
Minn., west along the iron range. 

_ DULUTH & WINNIPEG.—At the recent annul meet 
ing of this company a complete change was made in the 
management. A. W. Wright, of Saginaw, Mich., was 
elected President in place of 8. M. Baker, of Baltimore, 
= - ag eae eee mage — been raised 
an a er w extended tl 

Grand Rapids, Minn. eee 


Projects and Surveys, 


MANKATO & NORTHEASTERN.—At a recent meet- 
ing of the incorporators it was decided to nm surveys 
- this proposed line from Mankato, Wis., to Farmington, 

nn. 


CHICAGO, KEOKUK & SOUTHWESTERN. —Jas. H. 
Anderson, Keokuk, Ia., writes us that the o ization of 
this compan 
not been de — decided upon. 
Havana, IIl., to 
200 miles, 


has not been compre and the work has 
eoku aval ike manner en 
ana carves will ook ’ 


bly begin in March, 1892, 














Jan. 16, 1892. 


PUEBLO & DULUTH,-— 0. A. Williams, Neligh, Neb., 
wri‘es as follows: : 

** This railway is projected to run from Sioux City, Ia., 
via Ponca, Randolph, Neligh, Ord, Arcadia, Sjockville 
and Culbertson, Neb., to Pueblo, Colo., 909 miles. About 
500 miles have been surveyed and a very favorable 
line secured. The maximum grade is 1* and the 
maximum curve 3°. There will only a few bridges. 
About 80 miles of the right of way have nm secured and 
$1,200,000 in local aid obtained. 
tracts for a portion of the work about May 15, 1892. Pres. 
r —_— ; Ch. Engr., C. H. Collins; both of Neligh 

eb.” 


South west.—Existing Roads. 


VELASCO TERMINAL.—It 1s expected to have this 
road completed from Velasco to Chenango, Tex,, 22 miles, 
by Feb. t. Up to Jan. 5, nine miles of track had been laid. 


AUSTIN & NORTHWESTERN.—<According to press 
repurts grading on the extension from Fairland to Liano, 
Tex., 30 miles, an Jan. 15, 


MISSOURI, KANSAS & TEXAS,—Gen. Supt. J. J. Frey, 
Parsons, Kan., will receive bids until Feb. 1, 1892, for con- 
structing a brick passenger station at Nevada, Mo. Plans 
and specifications can be seen at the office of M. A. Mar- 
uin, Sedalia, Mo. 


CHICAGO, ST. PAUL & KANSAS CITY.—The St. 
Joseph, Tarkio & Northwestern R. R. Co. will issue $1.- 
500,000 of bonds to provide for the construction of its lines 
from Savannah, Mo., to Tarkio, Mo. 


CHICAGO, ROCK ISLAND & PACIFIC.—The con - 
tract for building 18 miles of the proposed extension from 
Minco, Ind. Ter., south, has been let. This will take the 
line to the Washita River. Surveys are in progress be- 
tween the Washita River and Ft, Worth, Tex. 


Projects and Surveys. 


FT. WORTH & DALLAS RAPID TRANSIT.—This 
company has been chartered by J. A. Jamesand S. M 
Butler, of Kings Co., N. Y.; A. M. Carter, L. J. Boax, 
Max Elser and others, of Fort Worth, Tex , to build a rail- 
way from Fort Worth to Dallas. It is to be standard-gage, 
have 60-lb. steel rails and will be about 32 miles long. The 
motive power to be used will be either steam or electricity. 
Engineers have been surveying the route and it isintended 
to commence work in about two weeks, and have the road 
completed by July 1, 1892. The estimated cost of building 
and equipping the line is $500,000. 


RAVENDEN SPRINGS LAND CO.— This company 
will probably build a railway from Ravenden Springs, 
Ark., to the Kansas City, Ft. Scott and Memphis R, R. 
Jobn B. Jones, Little Rock, Ark., is at the head of the en- 
terprise. 

OMAHA, KANSAS CENTRAL & GALVESTUN., — 
At the annual meeting of this company recently held the 
following officers were elected ; Pres., S. O. Constant, 
New York City; V P., C, M. Rawlings, Lyons, Kan ; 
Sec., V. Sillo, New York City, and Aud., L. M. Bell. 


TRIN(TY & TEMPLE.—F. H. Steber has begun sur- 
veys for the proposed railway from ee to Temple, 
‘Tex. After the survey has been finished the company 
will submit a proposition to the Missouri, Kansas & Texas 
Ry. to build the line. 


Rocky Mt.and Pacific.— Existing Roads. 


GREAT NORTHERN.—About 500 men are now at 
work cn the wagon road and making the preliminary ar- 
rangements for beginning the construct’on of this line 
from Everett, Wash., east along the Skykomish River. 


SAN FRANCISCO & NORTH PACIFIC.—It is stated 
that the Gueineville Branch of this road will soon be ex- 
tended considerably further into the redwood forests. An 
extension of 1% miles was built during 1891. 


SUMPTER VALLEY.—This railway, which has re- 
cently been ones from Baker City, Ore., into the 
Sumpter Valley, 25 miles, will not be opened for traffic 
until spring. The road penetrates a fine timber and min- 
eral section of the state. 


Projects and Surveys. 


PORT ANGELES SOUTHERN.—C. E. Maliette, of 
Port Angeles, Wash., writes us that the surveys have 
been completed for this railway from Port Angeles to 
Junction City, Wash., 32.5 miles. The line is compara- 
tively straight and level, and the work. will be light. 
There will be four large bridges. It is expected to let the 
contracts for construction by March 1, 1892, and to com- 
plete the line during the year. Prest., F.S. De Wolfe, 
Sentse, ams Ch. Engr., A. J. Blackwood, Port Ange- 
les, W ash. 


SALT LAKE & OGDEN. -—Chartered in Utah Territory 
to build a railway from Salt Lake City to Ogden, Utah. a 
distance of 52 miles. Among the directors are: E. D. 
Egan, Wm. Fuller, Nich. Treweek and others. 


SEATTLE, TACOMA & PORTLAND.—The officers of 
this company, whicn has been chartered to build a rai'- 
way from Tacoma to Seattle, Wash., about 30 miles, are: 
Pres., F. H. Pegoed V. P., Herman Chapin; Treas., D . 
N . Baxter and Sec. Josiah Collins: It is stated that the 
road will be operated on the Boynton bicycle paraieie. 
The maprees have been made and right of way is being 
secured . 


HELENA & CASTLE.—The project to build a railway 
from Helena to Castle, Mont., is again being agitated. 


CERILLOS COAL.—The Cerillos Coal R. R. Co. has 
been chartered in New Mexico to build a railway from 
Cerillos to San Pedro, N. Mex., 76 miles. Among the iv 

rators are: A. J. Taylor, Chicago; Chas. H. Smith, 
St. Louis, Mo., and R. J. n, Santa Fe, N. Mex. 


Foreign. 

COAHUILA & DURANGO DEVELOPMENT Co.— 
This company has been chartered in_Colorado to build a 
railway from Torreonto Dura Mex. The incorpo- 
rators are H. A. Parley, Geo. H. Parsons, Jas. M. Kol- 
ton and others, of Colorado Springs, Colo. The Mexican 
International Ry. Co. already has a line under construc- 
tion between these same points, and it is ible that the 
new company has been organized in its interest. Other- 
= - seems little probability of it carrying its scheme 
through. 


MEXICO.—President Diaz bas ordered a new conces- 

i with Albert K. Owen to build a railway from 
Topol =p to Presidio del Norte on the Rio 
Grande. concessionnaire has ten years to complete 
the line. He will receive 10,000,000 acres of land in the five 
northern states asa bonus. These lands are particularly 
desired by the concessionnaire, ashe hasa large body of 
colonists ized who are anxious to settle them to 
develop Iture, lumber, mines, and manufactures. 


It is intended to let con-. 


ENGINEERING NEWS 


ELECTRIC RAILWAYS, 


BROOKLYN, N. Y.—The State Railroad Commission 
has granted the application of the Brooklyn & Coney Is!- 
and Ry. Co. for permission to introduce the overhead wire 
oe system on its line from Hamilton Ferry to Flat- 

ush. 


MONTGOMERY. ALA.—An ordinance for an electric 
railway has been granted to Paul W. Smith. 


: ST. LOUIS, MO.—The St. Louis & Kirkwood Rapid 
Transit Co. has been granted a franchise for an_ electric 
road. Work isto be commenced in 2 yeers. Mr. E. B. 
Shurzer is the attorney for the company. 


PORTLAND, ORE.— The Portland & Southwest Ry Co. 
has been incorporated by O. H. A. Sharey, Edward 
Hughes and Wm. W. Spaulding. Capital stock, $20,000. 

STOCKTON, CAL.—The Stockton Electric Ry. Co. has 
been incorporated, and work is expected to be com- 
menced within 60 days. Capital stock, $500,000. Pres., J. 3. 
Bostwick; Secy, Joseph Fyfe; Treas., FE. R. Hedges; Supt., 


E. Ladd. 
HORSE RAILWAYS. 

NEW ORLEANS, LA.—The franchise of the Crescent 
City Ry. for a period of 25 years will be sold at auction 
by the City Comptroller, April 4. New or rebuilt tracks 
are to be laid with girder rails, 10 ins. deep, for paved 
streets. On unpaved streets the space between the rails 
is to be laid with yellow pine planks, 3 x 12 ins., placed 
transversely. ‘The purchaser will be required to do a 
certain amount of paving. 


HIGHWAYS. 

NEW JERSEY.—It is proposed to appropriate $100.000 
annually from the revenues of the state tobe devoted to 
a road fund, and aconvention of farmers will te held 
Jan. 21 topremote this appropriation. 


_VIRGINIA.—A meeting will be held at the Dinwiddie 
Co. Court House, Petersburg, oa Jan. 18 to consider the 
issue of $75,00) bonds for road improvements. 

BRIDGES, TUNNELS AND CANALS. 

NEW BRUNSWICK, N. J.—At. a recent meeting of the 
Board of Chosen Freeholders of Middlesex Co., N. J., it 
was decided to erect a stone arch bridge over the Raritan 
River, at the foot of Albany St., New Brunswick. The 
structure will cost about $i,000. 


TIFFIN, O.—The Commissioners of Seneca Co will» 
until Feb. 1, receive proposals for performing the labor and 
furnishing the materials for superstructure for bridge 
across Rock Creek, on Circular St. Plans submitted must 
show nature, size and quality of material used, strength 
of structure when completed, and whether there is any 
patent right on proposed plan or any part thereof. Super- 
structure to have single track, 50 ft. long, 30 ft. wide, and 
two footways, each 15 ft. wide. Address N. Burtscher. 

INOIANAPOLIS, IND.—A bridge will probably be 
built over Fall Creek on Alabama St. 

BAY CITY, MICH.—Bids will soon be asked for con- 
structing the proposed 23d St. bridge. 

MT, CLEMENS, MICH.—A new $15,000-bridge will be 
built over Clinton River. 

PECOS, TEX.—J. B. Gibson will receive bids until Feb. 
15 for the construction of an iron bridge across the Pecos 
River near Pecos; bridge to be 150 ft. long and have a 
roa‘way 12 ft. wide. 

WAHKIAKUM CO., WASH.—Bids will be received for 
building a drawbridge and trestle approaches. 0. M. Har- 
vey, County Auditor, Kathlamet, Wash. 

SAN FRANCISCO, CAL.—Raymond & Bay, Civil En- 
gineers, San Francisco, Cal., are preparing plans for a 
steel drawbridge over Napa River. 


NEW ORLEANS, LA.—The New Orleans Canal Cons. 
& Imp. Co. has been incorporated with C. F. Collon as 
President and Abraham Rosenfeld, Secretary, for the- 
purpose of digging and culverting canals. 


WATER-WORKS. 

New England. 
ARLINGTON, MASS:—A better water supply is being 
discussed, and A. IL). Hoitt and A. J. Tillson, Water 
Comrs., and others have been appointed to investigate 


the matter. Provably nothing will be decided before 
March. 


ATHOL, MASS.—The works have been sold to a Port 
land firm and will hereafter be under the management of 
Geo. F. West, of that city. Improvements are projected. 
A. McDonald, Superintendent. 


ATTLEBORO, MASS.—The district has just voted to 
petition the legislature for authority to issue $75,000 at 5, 
10-40 bonds to be used in extending the mains and secur- 
ing an additional supply. Geo. A. Dean, Chn. Com. on 
investigation 


CAMBRIDGE, MASS.— Bonds to the amount of $100,000, 
running 20 years at 4%, are to be issued for building or im- 
proving a reservoir. 

TAUNTON, MASS.—A new supplv is under considera- 


tion, but nothing definite has been done. Supt-., Geo. F 
Chace. 


TEMPLETON, MASS.—Works for a gravity supply is 
being discussed. 


WALTHAM, MASS.—Itis reported that a new force 
main will be laid this spring. 


Middle. 


BLISS, N. Y.—The “Herald” of this place thinks that 
works may soon be built and states that an engineer has 
examined some springs above the village and**pronounced 
the supply inexhausiible.”’ 


MECHANICSVI LE, N. Y —!t is reported that con- 
tracts{for the village works may be let before Feb. 1; also 
that about 1,400 tons of iron pipe will be required. Engr., 
P. H. Baermann, Troy. 


MEDINA, N. Y.—Bids for works, probably te be owned 
by a company, will be received until Jan. 20. 


NEWBURG, N. Y.—Bids will be received until Jan. 
20 for work n to increase the supply. This work 
includes the removal of some 200,000 cu. yds. of muck, 
a of dams and constructing an open conduit. all at 
an estimated cost of about $120,000. Engr. Jehn D. Van 
Buren has charge of the work, and should be addressed 
for forms of prcposals and other informaticn. 


PORT JERVIS, N. Y.—Itis reported that the Port Jer 
vis Water (Co. will increase its capital stock from $45,000 
to $30,000, build a new dam, lay a new 24-in. supply main 
from the reservoir and lay new mains iu different sections 
of the village. The pure of the works by the village 
2 aeons by some of the citizens and by the 
ay a te.” 
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SUSPENSION BLIDGE, N. Y.—It is reported that the 
sum of $6,000 is available and will be expended for im 
provements 

TONAWANDA. N.Y Bonds to.the amount of $150,900 
will be issued by the village to pay for the works recent] y 
bought from the company. 

CAMDEN, N. J.—According to reports Isaac A. Brad 
dock and others have offered to deliver water to the city 
for one cent per thousand gallons. The supply would be 
by gravity from ponds aad streams in Camden Co., near 
Milford and Gibtsboro. 

RIDGEWOOD, N. J.—The Ridgewood Village Water 
Co. has been incorporated ty J. H. Pratt and H. F. Tor 
rey, probably of Montclair. and others: authorized capital 
stock, $150,000; purpose, to supply water to cities, towns 
and villages in the state. 

WORTENDYKE, N. J.—The Wortendyke Water Com 
pany has been incorporated by the same parties as are 
mentioned above under Ridgewood; authorized capital 
stock, $100,000, 

BRYN MAWR, PA.—The Merion Water Co. has 
applied for a charter; proposed capital, $10,000; directors, 


A. J. Cassatt andJJohn H. Converse and others; Treas. 
Walter H. Wood, 
CHARTIERS, PA.—The People’s Water Co. has been 


incorporated; capital stock, $1,000. 

ELMHURST, PA.—The Elmhurst Water Co, has been 
incorporated; capital stock, $10,000, 

LEW ES, PA.--Works are talked of. 

MANSFIELD, PA.—The Union Water Co. bas 
chartered; capital stock, $10,000, 

NEW MANSTOWN, PA.—A company with a reported 
capital stock of $6,000 has been formed here to supply 
water to this place, Sheridan, and possibly to Womels 
dorf. Application has been made for a charter. The 
supply. as proposed, will be from South Mountain, about 
1% miles from Newmanstown. Some 5 miles of mains 
will be used. Address Eli Wallace 

READING, PA.--Ten-year 4% bonds to the 
$70,000 are for sale. Address City Clerk. 

WILLIAMSTOWN, PA.—The Williams Valley Water 
Co. has been incorporated ; capital stock, $40,000, 


Southern. 


been 


amount of 


KEY WEST, FLA.--A water supply for fire protection 
is strongly urged by the ** Democrat” of this place. 

HATTIESBURG, MISS.—Works are wanted. 

ALEXANDRIA, LA.—J. G. Coullard, representing 
Welsh & Marye, Philadelphia, has asked for 3-year water 
works and electric lighting franchises. The Counce*l had 
not taken action at the iast report. . 

JONESBORO, TENN.—A propcsition to build works is 
under consideration. A spring above the town is the pro 
posed source of supply. 

PARKLAND, KY.—Works are atill projected. 

North Central. 

MICHIGAN CITY, IND.—It isreported that new works 
will be built. 

CLINTON, MICH.— Works are reported as projected. 

ST. JOSEPH, MICH.-— It is reported that the contract 
for works has been awarded to J. V. Newcomer, Cleve 
land, O., for $49,000, payable in bonds drawing 6% for three 
years and 5* thereafter. There will be a stand-pipe 100 ft. 
high. 

SOUTH HAVEN, MICH.—It is reported that the con 
tract for works has been let to the Lansing Lron & Engine 
Works for $29,000.. Another report states that Geo. 3. 
Pierson, Kalamazoo, has the contract for $28,250. These 
contracts m-y cover different parts of the wcerks 

CHICAGO. ILL.—E-timates for opera’ ing expen: es ard 
const: uction during the currect year, not including dis 
tribution extensions, make a grandto'al of $1.769,500 Of 
this sum $56,000 is for improvements at the various pump 
ing statio sinclud ngatmall pump and about #£6,('" 
for carrying on tunnel and allied work 

FREEPORT, LLL.—It ia report«d that a franchise wi I 
econ be asked 2 new company, which propose to build 
competing works 

OTTAWA, ILL.—An adeqvate supply of water for gen 
eral use is still talked of. City ownership 1s urged by 
some 

KAUKAUNA, WIs.—An item regarding works bere 
was in last week’s iss ue, by means of typographical error, 
located in New York. 

Northwestern. 


DUBUQUE, IA.—The Mayor has introduced a resolu- 
tion in the City Council instructing the Dubuque Water 
Co. to build a new pumping station and seven tanks or 
reservoirs in different sections of the city. The resolu- 
tion hes been referred to a committee and the city at- 
torney. 

REDWOOD FALLS, MINN.—The people bave voted 
$25,000 in bonds for works. 

STURGIS, S. DAK.—It is reported that an eastern com 
pany has applied for a franchise. 


South western. 


EXCELSIOR SPRINGS, MO.—The people have voted 
togrant a franchise to the Excelsior Springs Light & 
Water Co. 

ARKANSAS CITY, ARK.—The Arkansas City Im- 
prouement Co. has been incorporated at Jersey City, N. 
J., to build water-w orks, operate and dispose of same, and 
to build, lease and operate err authorized capitai 
stock, $50,000, of wkhiclr $1,500 is paid in: incorporators. W 
R. Bergholz, J. F. O'Shaughnessy & Co., and H. Odell, 
New York City. 

ELGIN, TEX.—The construction of works was started 
Jan. 6. 

WICHITA FALLS, T#X.-—Machinery for boring an ar 
tesian well for water-works has just been bought. 

LA FAYETTE, CULO.—The City Council has voted to 
issue $16,000 of bonds for works. A reservoir site has been 
located. It is proposed to have works in operat on hy 
April 1. 

Pacific. 

COLFAX, WASH.— A 500,000-gallon pump will be bought 
for the new cily works, Address City Clerk. 

EVERETT AND LOWELL, WASH.—The Everett 
Water Co. proposes to supply each of these towns,and is 
now building adam acrossaguich two miles soutf of 
Lowell. The dam will form a 4,000,900-galion reservoir and 
will furnish power for pumping. 
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POCATELLO, IDA.-—The Council has granted a 
franchise to the new company. J. J. Cusick, Dr. F. D. 
‘Toms and Jos. Murray are interested, Works must be 
completed within 12 months, 


Canada. 


PEMBROKE, ONT.—The proposition to build wor<s 
has been defeated. 


ARTESIAN WELLS. 
MANCHESTER, N. H.—A well at the city farm is pro- 
posed. 
MOBERLY, MO.—There is talk of the sinking of a well 
by the city. 


IRRIGATION, 


ANAHEIM, CAL.—Anaheim Irrigation District bonds 
tothe amount of $600,000, it is reported, will soon be sold, 
after which extensive works will be built. 

REDLANDS, CAL,— Bids are wanted until March 1 by 
the Bear Valley Irrigation Co., E. M. Boggs, Engr., for 
driving 6,000 ft. of tunnel through rock. Bidders may 
propose to furnish their plant or to use a complete plant 
owned by the company. 

SOUTH. RIVERSIDE, CAL.—The Sou‘h Riverside 
Land & Water Co. proposes to build a ditch to water 3,000 
acres. 

NEW COMPANIES.—Central Irrigating Co., Gering: 
Neb., $5,000; Martin Gering, Albert Stear and others. 
Tule trrigation Co., Pecos City, Tex.; $160,000. KEckerly 
Canal Co., Montrose Co., Colo. ; $50,000; tocomplete Selig 
ditch. North Platte Land& Water Co., Denver, Colo. ; 
$300,000: directors, J. H. Noble, Jobn Taylor and others; 
Chas, W. Aldrach, Mgr. Lower Boulder Extension Res- 
ervoir Co., Longmont, Colo.; $5,000, S. S. Pease, C. M 
Brown and Newton Mathews. Gila Bend Land & Water 
Co., San Bernardino, Cal. ; $25,000; directors, Smith Haile, 
W. N. Crandall and others. Rio Verde Canal Co., 
Phoenix, Ariz. ; $3,000,000; 3 urvey under way to take water 
from Rio Verde to irrigate land north of Pheenix. Her- 
riman Irrigation Co., Herriman, Utah; $11,550; Prest., J. 
J, Freeman; Secy., J. 8. Crane. 

SEWERS. 

PORTLAND, ME.—According to the new contract the 
Portland & Rochester R. R. agrees to build a sewer in 
Deering’s Oaks, 5 ft. inside and 1,875 ft. in length, accord- 
ing to specifications of the City Engineer. The cost is 
estimated at about $12,000. 

MARLBORO, MASS.--The Committee on Sewerage has 
completed 17 miles of sewers and reports that 4 or 5 miles 
more are needed to cover the principal streets. 

PITTSFIELD, MASS,—Mayor Peck makes special 
mention in his inaugural address of the new sewerage 
system upon which be says at least $100,000 will be spent 
this year. 

WOONSOCKET, R. 1.—The engineers engaged to con- 
sider the sewerage plans have submitted their report to 
Mayor Pond. 

GREENPORT, N. Y.—A new sewerage committee has 
been appointed to determine the feasibility of a sewerage 
system and to report on or before March 1, B.D. Skinner 
and J. M, Wells are members of the committee. 

MECHANICVILLE, N. Y.—Engineer Smalley, of 
Syracuse, is making a' preliminary survey of the village 
for sewers. 

TROY, N. Y.—A report has been adopted in favor of 
brick sewers on two streets. 

ATLANTIC CITY, N, J.—At a recent meeting of the 
Board of Health it was recommended that the city pur- 
chase the present sewerage system or build one ofa 
similar character, 

SUNBURY, PA.—The Lewis-Mercer Construction Co., 
of New York, has made the city a proposition for putting 
in a complete system of sewerage. 

CUMBERLAND, MD.—The Lewis Mercer sewerage 
ordinance, which was duly noted as made alaw several 
weeks ago, has been repealed, and it isnow suggested 
that a competent engineer be secured and plans prepared 
for a complete system to be constructed by the city 

LYNCHBURG, VA.—City Engineer Rhodes has pre 
pared estimates for new sewers, aggregating $32,534. 

ATLANTA, GA.—Ordimances have been pass:d for three 
new brick and stone sewers to cost $56,000. 

MONTGOMERY, ALA.--The city will soon commence 
work on the construction of a south outfall sewer to ens! 
about $8,000, 

NEW ORLEANS, LA.--Mr. J. F. Le Baron, of Jackson 
ville Fla., has completed an elaborate report, with specifi- 
eations, for the construction of levees for protecting the 
city. and forthe drainage and sewerage of the city; a 
work of great importance, and which will require a very 
large expenditure of money. 

NORWOOD, O.—Specifications bave been prepared for 
the construction of main sewers. 

NEW ALBANY, Ind.--The Mayor will receive proposals 
until Feb, 1 for the construction of a sewer on Stone and 
West Sts. 

MENOMINEE, MICH.—The contract for a brick and 
siphon pipe sewer outlet was awarded Jan. 7 to J. J. Cril- 
lev, of Milwaukee, at $10,015, Other bids were; C. Wells, 
$11,020; James & Foley, $12,240, N. Forethal, $12,385. 

FREEPORT, ILL.—Plans and specifications for a com 
plete system have been accepted. A culvert 2,200 ft. in 
length and to cost about $7,000 will be constructed soon. 

HEMPSTEAD, TEX.—Mr. Boggs, Engineer for the 
Houston & Texas Central R R., is preparing plans for a 
proper drainage system for the city. 

DENVER, COL.—The City Council has appropriated 
$20,000 additional for the storm and combined sewers trib- 
utary to Delgany St. 

STOCKTON, CAL.—The Board of Public Works will 
ask bids for pipe for storm sewer. E, E, Tucker is prepar- 
ing the necessary specifications. 

STREETS, 

HACKENSACK, N, J,—The preliminary steps are being 
taken to submit to the people the question of bonding for 
additional macadam, the purpose being to complete the 
work on all streets this year, if possible. 

JERSEY CITY, N. J.—The contract for the improve 


ment of Jackson Ave. has been awarded to Chas. O'Neill; 
that for 9th and Lith Sts. was awarded to Henry Byrne. 
ALLEGHENY. PA.—The estimates for the Dept. Pub, 
Wks, for 1882 include $90,990 for streets, and $114,000 for 
ewers and highways. 
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LOCK HAVEN, PA.—The paving of Main St. is esti- 
mated to cost $15,000. Itis proposed to avpropriate an- 
nually $10,000 for paving in addition to the ordinary re- 
quired outlay for street repairs and improvements. 

SUNBURY, PA.—Should the Lewis-Mercer Construc- 
tion Co. be granted the proposed sewer franchise, the 
same company agrees to put in 8 miles of brick pavement 
and grant the city 20 years in which to pay for it. 

WASHINGTON, D, C.—Capt. Febiger recommends that 
brick sidewalk be laid and curb set on the north side of 
— between Harewood and Le Droit Aves., Le Droit 

ark. 


ATLANTA, GA.~—It is expected that Peachtree St. will 
soon be paved with asphalt its entire length. The matter 
is being thoroughly agitated and with apparent, success. 
The first steps have been taken toward extending Ala- 
bama St. into West Atlanta, a very expensive extension 
if carried to completion. 


CINCINNATI, 0.—The Clerk of the Board of Adminis- 
tration has been authorized to advertise for proposals for 
keeping 6 streets in repair for 5 years. Bids are now asked 
until Jan, 30 for grading, curbing and macadamizing cne 
street, ani paving, with granite blocks, one street; until 
Feb. 3, for blocks, one street; until Feb. 4, macadamiz:ng 
one street, and paving with vitrified brick, two streets. 

DAYTON, O. —Bids are asked by the Board of City Com- 
missioners until Feb. 5for paving contracts aggregating 
111,100 sq. yds. 

NEWARK, O.—The City Clerk desires bids until Feb. 1 
for alllabor and materials pertaining to the paving of 
East Main St. with bricks. 

SPRINGFIELD, O0—City Engineer Linn has presented 
estimates for paving aggregating 7,779 ft. and to cost 
$94,278. 

NEW ALBANY, IND.—Bids will be received at the 
Mayor's office until Feb. 1for the improvement of two 
streets. 

STREATOR, ILL.—The Council has directed that 
Main St. be paved with brick, 

St. LOUIS, MO —Proposals are asked by the Board of 
Public Improvements until Jan. 26 for five contracts for 
grading. Telford pavement to be laid on one street and 
pine wood blocks on one. 

CISCO, TEX.—Civil Engineer Thatcher, of Dallas, has 
been requested by the City Council to prepare estimates 
for street grading, bonds having been cashed for that 
purpose 

LOS ANGELES, CAL.—Several sireets have been or- 
dered graveled, and one street paved with bituminous 
lime rock. 

SAN BERNARDINO, CAL.—One street is to be paved 
with vitxified brick. 


ELECTRICAL, 


SOUTH MANCHESTER, CONN.—An electric light 
system is to be put in, and the plant will be a continuation 
of the Manchester system. 

JERSEY CITY, N, J.—City Clerk Bouton has been 
directed to readvertise for bids for street lighting. 

REY NOLDSTON, PA.—The McKeesport Light Co.offers 
to supply 2,000 c. p. ore lamps at $100 each per year. 

MANCHESTER, VA.—A contract has been made with 
the Richmond Railway & Electric Co. for furnishing 25 
arc lamps of 1,200 c, p, at $5 per night for tive years. 

ELIZABETH CITY, N. C.—Estimates for an electric 
light plant will be received by E, F. Aydutt, President of 
the Elizabeth Improvement Co. 

MOBILE, ALA.—The committee has recommended for, 
adoption the bid of the Economical blectric Light Uo., of 
New York, on its schedule of $86 a light per year up to 
midnight, and if no moon then to burnall night. They 
recommend 181 lamps. The city is now paying $91 per 
lamp on the moon schedule. 

ALEXANDRIA, LA.—Mr. J. G. Goullard, representing 
Weish & Marye, of Philadelphia, has applied for a fran 
chise to erect an electric light plant. The town is offvred 
100 lights for $2,000 annually. 

WEST BEND, WLS.--The city has contracted for 480 
lights. : 

DUBUQUE, 1A.--The city has contracted with the 
Edison Electric Light Co. for 200 street lights, at $64 each 
per year, by the Philadelphia moon schedule, or $106 for 
all night. 

VAHWVETON, N. DAK.—The city is now paying $1,300 
per yew for 10 are lights, and is agitating the question of 
purcha-ing the lighting plant and putting in 20 additional 
lights. 

WICHITA FALLS, TEX.—An electric light franchise 
has been granted to the Wichita Falls Electric Light Co. 

BOULDER, COLO.—The Boulder Electrie Light Co. 1s to 
enlarge its plant this year. One or two new boilers and 
probably another large engine and two dynamos wil! be 
required, 

SAN FRANCISCO, CAL.—The California Electric 
Light Co, has contracted with the Edison General Etectric 
Light Co., of New York, to charge the overhead system 
to the conduit or underground system. The contract 
price is $500,000, and the work will be done at once. 

NEW COMPANIES.—Wastle Electric Co.,Castle, Mont. ; 
John L. Frazer, H. H Barnes and N. T. Dinsmore; $50,- 
009, National Storage Battery Co,, Troy, N. Y.; W. H. 
Hollister, Jr., &. G. Bernard and W. D. Weaver; $5,000 
——suburban Electric Co,, Etizabeth, N. J.; to operate at 
New York City and Waterbury, Conn.; A. M. Young and 
J. K. Smith, of Waterbury, Conn., and Henry Hayes, of 
Newark, N. J.; $300,000.—Ellenville Eiectrie Co., Ellen- 
ville, N. Y.; J.-A. Kemp and J. B. Murray, of Delhi, N. Y., 
and E. D. Russell, of Ellenville; $39,009. —-Neutral Stor- 
age Battery Co., Newark, N. J.; G@. W. Harris, G. Huer- 
stel and H. L. School, all of New York City; $309,090, 


CONTRACT PRICES. 


WELL. —Hillsboro, Tex.—The following bid has been 
received for sinking an artesian well: For the first 1,200 
ft.. $4,300; the next 30) ft., $1,050; the next 500 ft., $2,000. 
This is for a hole 5% ins. in diameter at the bottom, and 
includes iron casing of standard weight. 

PAVING.—Dayton, 0 —There were 100 bids received 
for the 111,100sq. yds. of paving. ‘The range of prices 
was as follows: Granite, $3 to $4.75; Medina, $2.70 to $4; 
asphalt, $2.72 to $3.25: asphalt block, $2 36 to $2.80; Hall 
wood block, $1.35 to $1.73; Hayden block, $1.23 to $1.88; 
brick, $1.12 to $1.61. No awards were made owing to an 
injunction, 








Jan. 16, 1892. 





SEWERS.-—Lawrence, Kan.—The following proposals 
have been received, and the contract awarded to C. 
States. Mr Holland Wheeler is the engineer. 


Quantities . ...700 ft. 2,550 ft. 3,200ft. 16 100 cu. yds. 

Average depth . 13 “ 16 * 9“ man- rock 

Diam. of pipe ... 15 ins. 12 ins, 1° ins. holes, 10 ft. exacav. 
$ $ cts, & 8 


Christian States, 
Topeka, Kan. 0.78 0.72 48 42.50 3.00 
Wm. Keyes, Kan- 
sas City, Mo..,. 0.80 
H. L. Cook, Tope- 
Ee 6.98 0.79 68 3€ 00 3.50 


0.80 é2 42.50 2.50 


& Dalton, June- 
tion City, Kan. 1.19 1.08 79 52.2% 


MISCELLANEOUS, 


BRICKS.—Columbus, O.—The Clerk of the Board of 
Public Works has been directed to advertise for bid for 
2,000,000 hard-burned sewer brick to be delivered to the 
city during the present year. 

JAIL.—Columbus, Ga.—The County Commissioners de - 
sire proposals until Feb. 2 for the construction of a jail for 
Muscogee County. 


BUILDING.— Parkersburg, W. Va.--Bids for the erec- 
tion and completion of the state building to be built 
on the Columbian Exposition grounds at Jackson Park, 
Chicago, in accordance with the plans of J. L. Silsbee, 
Architect, of Chicago, are called for by the Board of 
World's Fair Managers of West Virginia until Feb. 16 
Mr. M. U. McKay is Secretary of the Board. 


BONDS.—Birmingham, Ala.; $150,000 for public im 
provements.——Kent, ©.; $80,000 for town improvements. 
----Colfax, Wasb.; $60.00 for public improvements. 
Toledo, O.; $74,000 for street improvements, 


STEAM HEATING.—Proposals for heating anparatus 
for the post guard house at Fort Wingate, N. Mex., will 
be received until Feb. 8 by Major J.C. Lee, Chief Quarter- 
master U.S. A., Los Angeles, Cal.—The Commisioner 
of Indian Affairs, Washington, D. (., will receive bids 
until Feb. 8 for steam-heating plant for buildings at the 
Pine Ridge Agency, S. Dak. 


MANUFACTURING AND TECHNICAL. 


LOCOMOTIV ES.—The Baldwin Locomotive Works. of 
Philadelphia, Pa., have orders for 20 four-cylinder com- 
pound engines for the Chicago & South Side Elevaced 
Railway, which is described elsewhere in thie issue; they 
will be tank engines, with four driving wheels under the 
boiler and a four-wheel trailing truck under the tank, and 
will weigh 28 tons. They have also orders from the Balti 
more & Ohio for 13 ten-wheel. 10 consolidation, 12 six 
wheel switching and 5 eight-wheel passenger engines; 
they are all simple engines, and will be built to drawings 
and specifications prepared by Mr. Geo. B. Hazlehurst, 
General Superintendent of Motive Power. The works 
built 918 engines during 1891. The Schenectady Loco 
motive Works, of Schenectady, N. Y . have acontract for 
20 engines for the Chicago, St. Paul, Minneapolis & 
Omaha. The Pittsburg Locomotive Works, of Pittsburg, 
Pa., will build extensions to their shops. 


CARS.—The Litchfield Car Works, of Litchfield, I)i,, 
have an order for 1,0°0 freight cars, all equipped with the 
New York air brake, for the Eureka Transportation Co., 
of Kansas City, Mo. The Central Equipment Co., of 
Terce Haute, Ind., has been incorporated to build and 
lease cars; R. S. Cox, H, J. Baker and James Sneath: $50,- 
000. The South Baltimore Car Co., of Baltimore, Md., is 
building 1,000 coal cars of 60,000 lbs. capacity for the 
George's Creek Coal & Iron Co. 

ELECTRIC PUMP.—An electric pump bas been put 
upon the market by Otis Brothers & Co., of New 
York. It is intended chiefly for household or office 
use, wherever it 1s possible to connect with electric light- 
ing or power lines. It is automatic, as an electric switch 
euts off the supply when the tank is full. It is recom- 
mended for cheapness in first cost. and maintenance, for 
noiselessness, Cleanliness and safety. It can be applied to 
irrigation, the watering of live stock, operating of ele 
vators, etc. 

FURNACES —Byram & Co., of Detroit, Mich., have 
shipped to the Leland Stanford, Jr., University, at Palo 
Alto, Cal., one of their Colliau cupola furnaces, made 
exclusively by this firm. Other foundry supplies went 
with it. 

NEW COMPANIEKES.--Hill Double Lock Safety Switch 
Co., of Chieago, IN.; J. J. Hill, W. H. M. Hill and D. H 
Curtis; $250,000, Smith-Harris Pilot Switeh Co., of Kit 
tery, Me.; to manufacture switches for street railways, 
&e ; C. 8. Collins, I, F. Harris and F. A. Eaton, all of 
Nashua, N. H.; $500,000. Chicago Vertical Safety Gate 
Co., of Chicago, lll.; to manufacture crossing and bridge 
gates, ete.; E. W. Jackson and E. J. Mills; $500,000, 

CURRENT PRICE LIST, 

RAILLS.—New York: $30 to $30.50; old rails, $21 to $21.25 
for iron and $14 to $15 for steel; girder rails, $40. Pitis- 
burg: $30; old rails, $22.50 to $23 for iron and $16.75 to $18 
for steel. Chicago: $31; old rails, $22 to $22.35 for iron 
and $14.50 for steel. 

TRACK MATERIALS.— New York; steel angle bars, 1.7 
to 1.75 cts.; spikes, 2.1 to 2.2 cts.; track bolts, 2.65 to 2.9 cts., 
with square and hexagon nuts. Pittsburg: splice bars, 
1,7 to 1.8 ets. for iron or steel; iron or steel spikes, 2.15 
cts.; iron track bolts, 2.65 cts. with square and 2.75cts, with 
hexagon nuts. Chicago: splice bars, 1.8 cts. for iron and 
steel; spikes, 2.2 to 2.25 cts.; track bolts, 2.7 cts. with 
hexagon nuts. 


PIPE.—Cast iron, $20 to $30 per ton. Wrought iron, dis- 
counts as follows, at Pittsburg: 57% and 47% on black and 
galvanized butt-welded; 67% and 55* on black and gal 
vanized lap-welded. Casing, 55%. 


FOUNDRY PIG IRON .—New York: $14 to $18, Pitts 
burg: $14 to $16. Chicago: $14.25 to $16. 

LEAD.—New York :4.15to 4.2 cts. Chicago: 4.05 cts. 
St. Louis: 3.95 cts. 


STRUCTURAL MATERIAL.—New York: beams, 3.1 
cts.; channels, 3.1 cts.; angles, 1.9 to 2.1 cts.; tees, 2.4 to 
2 75 cts,; sheared iron plates, 1.85 to 2.25 cts.; steel plates, 
1.9 to 2.1 cts. for tank, 2.15 to 2.3 cts. for shell, 2.4 to 2.65 cts* 
for flange, 3 to 3.25 cts. forfirebox. Pittsburg: beame,3.1 
cts.; channels, 3.1 cts.: angles 1.9 to ?.1.cts.; tees, 2.25 to 2.4 
cts.; universal iron mill piates, 1.85 to 2 cts,; sheared steel 
bridge plates, 1.9 to 2 cts.; refined bars, 1.75 to 1.8 cts.; 
steel plates, 1.85 to2.icts. for tank, 2 to 2.1 cts. for shell, 
2.25 to 2.5 cts. for flange, 3.5 to 4.25 cisafor firebox. Chi- 
cago: beams, 3.2 cts.;channe!s,3.2ct#.; angles, 2.05 to 2.15 
ets.: tees, 2.4 cts.; universal plates, 2.1244 cts.; sheared 
steel plates, 2.2 to 2,25 cts. ; plates, 2.4 to 2.6 cts. for 
tank, 2.75 to 3.5 cts. for shell, 3 to 3.25 cts, for flange, 
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Drainage Pump. 


COMPTROLLER'S OFFICE, 
City OF NEW O&8LEANs, 
NEW ORLEANS, Novy. 20, 1491. | 


Sealed proposals will be received at this 
oftice until the bour of 12 m., Thursday, Feb. 18. 
1892, for the construction of a new drainage 
pump, in accordance with plans and specifica- 
tions on file in the office of the City Engineer. 
Copies of plans and specifications will be for- 
warded by mail on request. A deposit of $200 
will be requirec to accompany each bid. The 
city reserves the right to reject any and all 
bids. All in conformity with Ordinance No. 
5,753, C. S., adopted Nov. 10, 1891. 


Otto THOMAN, Comptroller. 48-13¢ 
ENGINEER OFFICE, BOSTON, 


s. 

U. Mass., Dec. 26, 1891. Sealed proposals, 
in triplicate, will be received at this office 
until noon of Jan. 26, 1892, for the delivery at 
Fort Warren, Boston Harbor, Mass., of 20,000 
tons, more or less, of broken stone. Attention 
is invited to the acts of Congress. approved 
Feb. 26, 1885, and Feb, 23, 1887, Vol. 23, page 332, 
and Vol. 24, page 414, Statutes at Large. For 
full information apply toS. M. MANSFIELD, 
Lieut.-Col. of Engineers. 13t 


Notice to Bridge Builders. 


NEW BRUNSWICK, N. J , Jan. 9, 1892. 

By a resolution passed Jan. 6 the Board 
of Freeholders of Middlesex County invited 
bridge builders or others desirous of compet- 
ing for the construction of a stone arch bridge 
over the Raritan River at New Brunswick, 
N. J., to submit to them their plans fur the 
proposed structure, said plans to be accom- 
panied by specifications of materials to be 
used. The cost of the bridge must not exceed 
the appropriation, one hundred thousand dol 
lars ($100,009). 

Maps and cross sections of the site of the 
proposed bridge are on file, and information 
can be obtained at the office of Asher Atkin- 
son, Engineer for the Board, 425 George St.. 
New Brunswick, N.J. All plans are to be de 
posited with him on or before Tuesday, Feb. 
16, 1892. 

The Board of Freeholders reserve the right 
to reject any or all of the plans submitted. 

3-1t HEZEKIAH WARNE, Director. 


Commonwealth of Massachu- 
setts. 


METROPOLITAN SEWERAGE COMMIs- 
SIONERS -NOTICE TO CONTRACTORS: 


Sealed bids for building Section 22 of the Met- 
ropolitan Sewerage System in Medford, in 
accordance with the form of contract and 
specifications to be furnished by the Board of 
Metropolitan Sewerage Commissioners, will 
be received by said board at its office, 93 
Lincoln St., Boston, Mass., until 12 o'clock Mm. 
of SATURDAY, Jan. 30, 1892. 

No bid will be received unless accompanied 
by a certified check for the sum of $1,000. 

All bids must be made upon the blank forms 
furnished by the board. 

Some other particulars are approximately as 
follows: 





Cu. yds. 
Ex- brick and 
Average ternal other 
Length. depth. diam. ma- 
Section. Fr. Ft. Ft. sonry. 
22 6,075 21.5 5 2,200 


Plans can be seen and specifications and 
forms of contract can be obtained at the above 
office. 

Each bidder is required to make a statement 
indicating what sewer and similar work he has 
dune, and to give references that will enable 
the board to judge of bis business standing. 

The board reserves the right to reject any 
and all bids. 


HOSEA KINGMAN, )\ Board of 
| Metropolitan 
TILLY HAYNES, 7 Sewerage 


; Commissioners of 
ROBERT T. DAVIS, / Massachusetts. 


HOWARD A. CARSON, 
Chief Engineer. 


Boiler and Heating Plant. 


Kansas Crry, Mo., Jan. 6, 1892. 
Sealed proposals will be received at the office 
of the Board of Public Works of Kansas City, 
Mo., until Monday, Jan. 25, 1892, for furnishing 
the boiler ard power plant and house heating 
apparatus for the new City Hall in accordance 
with the drawings and specifications, copies of 
which may be had at the office of the Superin- 
tendent of Buildings in said city. Each bid 
must be accompanied with a certified check for 

3500, For particulars address or call upon 

L. G. MIDDAUGH, 

Supt. of Buildings. 
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CAST IRON PIPE AND SPECIALS FOR WATER AND GAS. 


Also Flanged Pipe and Fittings, Hydrants, Gates, Pig Lead, etc. 


CHAS. MILLAR & SON, Selling Agts., Utica, N. Y 


Manufacturers of Lead Pipe and Plumbers’ 
Wholesale Eastern Agents Akron 


Materials. 
Vitrified Sewer Pipe. 


MONTAGUE & COMPANY, 


MANUFACTURERS 


BRICK, SEWER PIPE, 


DOUBLE STRENGTH 


RAILROAD CULVERT 
CHATTANOOGA, TENN. 


Joun W. HARRISON, Pres. and Treas. THOs. HOWARD, Vice-Pres. 
F. B, NicHOLs, 2d Vice-Pres. E. H. QUEEN, Sec'y. P. MCARTHUR, Supt. 


HOWARD - HARRISON TRON COMPANY, 


MANUFACTURERS OF 





FIRE 


PIPE. 








FOR WATER-WORKS, CAS WORKS, CULVERTS. 


Pipe and Pump Connections. 


Flexible Joints. Heavy Loam Castings. 
Works at BESSEMNER, ALA. 


Offices at BESSEMIER and Sf. LOUIS. 





JRECK OF SCHOONER FLORENCE ; ; 
\ Nowell. Engineer Office, U. 7. hes Mechanicsville, N. ia Water- 
Newport, R. 1., Jan. 6th, 1892. To whom it may 


concern. Whereas navigation is obstructed Works 
and endanger d by the wreck of the schooner . 
Florence Nowell tying about one mile W. 3. | irae . S  eieiet tits nha atueaite 
W. from Pollock Rip Light Ship. Notice 1s | NOTICE TO PIPE FOUNDERS 
hereby glven to all persons interested insaid| SEALED PROPOSALS will be received 
vessel, her cargo and all other property there ea ai ‘ 
in, that if within thirty (30) days from the date ! the manufacture and delivery of about 1,400 
of this advertisement, they shall not have sig- | tons of CAST TRON PIPE and necessary spe- 
nified to me their intention and taken prelimi cials by the undersigned, Water Commission- 
nary steps to remove said wreck, etc.,assoon| a ; “een 
as practicable, the same will be considered as | TS Of the Village of Mechanicsville, N. Y., at 
abandoned and derelict and it will be removed | their office, up to 3 Pp. M. of Friday, Feb. 5, 1892, 
by the United States under authority of law. | at which time they will be publicly opened 
Sealed proposals, in triplicate, for the removal 2 
of said wreck, will be received at this office Each proposal must be made upon 
“form” furnished by the Commissioners. 
The right to reject any or all bids is reserved 
by the Commissioners. 


for 


the 
until 12 o'clock, noon, on Monday, the 8th day 
of February, 1892 and then opened. The atten- 
tion of bidders is invited to the acte of Congress 
approved Feb. 26, 1885, and Feb. 23, 1887, Vol 
23, page 332, and Vol. 24, page 414, Statutes at 
Large. The United States reserves the right 
to reject any or all prac and to waive any 
inoformali:ies. Full information furnished on 
application. By authority of the Secretary 
of War: W. H. BIXBY, Captain of Engineers. 
2-4t 


Pians, quantities, specifications and other in 
formation can be obtained from the Commis- 
sioners or the Engineer. 

Address all communications to WM. B. 
NEILLSON, Clerk of the Board of Water Com- 
missioners. 

JOHN C. GREENF, Pres. 
WM. B. NEILSON, Clerk. 

AMOS BRYAN, 
THOMAS H. SLAVIN, 
JOHN SHEEHAN, 
DANIEL RYAN, 
ALBERT PATRICK, 

MECHANICSVILLE, N. Y., Jan. 9, 1892. 

P. H. BAERMANN, Eng., 

No. 10 First St., Troy, N. Y. 


QEALED PROPOSALS WILL BE RE- | 
ceived at the office of the Supervising 
Architect, Treasury Department, Washingto n, | 
D. C., until 2 o'clock P. M, on the 5th day of 
February, 1892, for all the labor and materials 
required for the trench excavation, concrete 
and stone foundations, stone masonry, cut 
stone and brick work of the basement and area 
walls, first floor and basement, beams and 
girders, basement columns, etc., for the U.S. 
Court House, Custom House and Post Office at 
Omaha, Nebraska, in accordance with the | 
drawings and specification, copies of which 
may be had on application at this office or the 
office of the Superintendent. 

Each bid must be accompanied by a certi- | 
fied check for a sum pot less than 2 per cent. of 
the amount of the proposal. 


Comrs. 
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ww EALED PROPOSALS will be received 
h at the office of the Supervising Architect, 
Treasury Department, Washington, D. C., un- 
til 2 o'clock p. m. on the 9th day of February, 
The Department will reject all bids received | 1892. for all the labor and materials required for 
after the time herein stated for opening the | putting in place, complete, the low pressure, 
same; also bids which do not comply strictly | return circulation, steam heating and venti 


; rs ae ; | aes . at 
with all the requirements of this invilation, | lating apparatus for the U. 8S. Court House 
Proposals must be inciosed in envelopes, | and Post Uffice building at Statesville, N.C., 
sealed and marked, “Proposal for Trench | in accordance with drawings and _ specifi- 


Excavations, Basement and Area Walls, Lron | cation, copies) of which may be had on appli- 
Beams, Columns, Ete., for the United. States | cation at this office or the office of the Custo 
Court House, Custom House and Post Office at | dian at Statesville, N. C. Each bid must be 
Omaha, Nebraska,’ and addres-ed to W. J, | accompanied by a certified check for a sum 








EDBROOKE, Supervising Architect. Jan, | not less than 2 per cent. of the amount of the 
8, 1292. 3-2 | proposal. The Department will reject all bids 

received after the time herein stated for open- 
SEALED PROPOSALS WILL BE RE-; ing the same; also bids which do not comply 


| strictly with all the requirements and mean 
ing of this invitation. Proposals must be en- 
closed in envelopes, sealed and marked, ‘Pro- 
posal for the Low Pressure Return Circulation, 
Steam Heating and Ventilating Apparatus for 
tne U.S. Court House and Post Office Build- 
ing at Statesville, N. C.,” and addressed to 
W. J. EDBROOKE, Supervising Architect. 
Jan. 11, 1892. 22 


Vancouver Water-Works. 


ceived at the office of the Supervising 
Architect. Treasury Department, Washington, 
D. C., until 2 o’clock P.M. on the 10ch day of 
February, 1892, for all the labor and materials 
required for putting in place complete the low 
pressure, return circulation steam heating and 
ventilating apparatus for the United States 
Post Office, etc., Building at Portsmouth, O., 
ia accordance with drawings and specifica- 
tion, copies of which may be hal on applica- 
tion at this office, or the office of the Superin- 
tendent at Pottsmouth, O. Each bid must 
be accompanied by a certified check for a sum 
not less than 2% of the amount of the proposal. 
The Department will reject all bids received 
after the time herein stated for opening the 
same; also bids which do not comply strict'y 
with all the requirements and meaning of this 
invitation, or uoon any heating and ventilat- 





Sealed tenders will be recetved, addressed to 
“ Thos. F. McGuigan, City Clerk, Vancouver, 
B. C.,” up to3P.M,, Monday Feb. 1, 1892, for 
; (1) 1,830 tons cast iron pipes and special 


JAN, 12, 1892, 3-2t 


Vancouver, Dec. 16, 1991. City Engineer. 



























































ing argeees as ers + Saaut- castings. (2) 20 tons pig lead and pipe. (3) 109 
ment. Proposals must be inclosed in envelopes, | hydrants and 200 valves. Specifications and 
eee ane eee tee heen the tow particulars may be obtained on application to 
ous a Apegeesse os U. ee -— the undersigned, or the office of this paper, 

ce Building at Portsmou s" -| The lowest or any tender net necessarily 
dressed to W, J. EDBROOKE, Supervising ematak: THOS. H. TRACY, 


XIX 


Proposals for Paving Streets. 


SEALED PROPOSALS will be received a 


the office of the city auditor of the city of 
Dayton, until 12 o'clock, noon, Friday, Febru 
ary 45, 1882, for improving First street, from the 
west line of St. Clair street to the east line of 
Wilkinson street, ¢ nate 11,000 square yards 


of paving 


Second street, from the west line of St. Clair 


street to the east line of Ludlow street, esti 
mate 6,800 square yards 

Third street 
to the 


square yards of paving 


of paving 


from the east line of ,Sears 


street timate 4 


river bridge, es 1,000 

Fourth street, from the east line of Jeffer 

to the east line of 

mate 4,500 square yards of paving 
Fifth street, 

of L 


yards 


street 


Ludlow atreet, e 


from the railroad to the east 


line idilow street, estimate 12,000 square 


of paving 


Main street, from the south line of Fifth 


othe river brid 25,000 square 


street t igre, ¢ imate 
yards of paving 


street 


Jefferson 
street to the 


14,560 square yards of 


. from the south line of 
of First 


paving, 


Fifth 


rorth line timate 


street, ¢ 
by constructing 
necessary foundations, and makifig ne*essary 
excavation for furnishi 


same, g and paving 


Medina 


od block, 


the roadway with granite bi 
Hallw 
brick or firebrick, furnishing at 


bloek, 


Hayden biock, asphalt, red 


d setting new 


curbs, constructing the necessary culverts 


drains, catch-basins and retaining walls, 


in 


accordance with the plan 


oa file in the office of the city cis 


and specifications 
il engineer. 

A deposit of five thcusan1 (35 
be left in the hands of the city 
reguired of each bidder as u guarantee that if 
any bid is accepted a contract will be ents 


000) dollars, to 


iuditor, will be 


red 


into and performance thereof properly se 
eured. 
All bids must be made I 


prifited 


upon the 


forms, to be obtained at the oft 


, and inclosed ina 


of the board 


of city commissioner 2enled 


envelope directed to the board of city commis 


sioners, Dayton, Ohio, and indorsed 


upon the 
; Proposal¢for Paving 
Street in the City of Dayton. 


outside of the envelope 


Each bid chall contain the full name of every 
person interested in the same. 
be 
mates furnished by 
work, and 10 per ce 


Payments will made monthly upon esti- 
the engineer on completed 
nt. of cach estimate will be 
retained until the completion of the work, ac 
cording to the specification No money will 
be paid to the contractors until the 
has certified that the work 


cording to contract. 


engineer 
has been done ac 

The board reserves the right to reject any or 
all bids, or waive defects in 
est of the city 


bids in the inter 
By direction of the board of city commis 


sioners, W. E. HOOVEN, Presicent 
C. A. Hersie, City Auditor. 3-1 


Irrigation Tunnel. 


Sealed proposals will be 





received by the di 
rectors of the Bear Valley Irrigation Company 
at Redlands, March 1, 1892 
for the construction of a tunnel about 6,600 ft. 
in length, through rock, inaccordance with the 
plans and specifications on file in the 
the undersigned. 

Bidders may 


California, until 


office of 


propose to furnish their own 
power plant, or to use a complete power drill 
ing. hauling and ventilating plant 
nished by the company 


to be fur- 


Each bid must be accompanied by a certified 
check for not lees than 2 per of the 
amount of the proposal 

The directors reserve the 


cent. 


right to reject any 
or all proposals. 


EDWARD M. BOGGS, Engineer, 
Banning, California 


wWEALED PROPOSALS will be received at 
\ the office of the Supervising Architect, 
Treasury Department, Washington, D. C., 
until 2 o'clock p. m. on the 9th day of February 
1892, for all the labor and materials required 
for putting in place complete, the low-pressure, 
return circulation, steam heating and ventilat- 
ing apparatus for the U. 8. Custom House and 
Post Office bui'ding at Eastport, Maine, in ac 
cordance with the drawings and specification, 
copies of which may be had on application at 
this office or the office of the Superintendent 
at Eastport, Maine. Each bid must be accom- 
panied by a certified check for a sum not less 
than 2x of the amount of the proposal. The 
| Department will reject all bids received after 

the time herein stated for opening the same; 

also bids which do not comply strictlywith ail 
; the requirements and meaning of this invita- 

tion. Proposals must be enclosed in envelopes, 

sealed and marked, “Proposal for the Low 

Pressure, Return Circulation, Steam Heating 
and Ventilating Apparatus for the U.S. Cus- 





tom House and Post Office Building at East- 
Bs Maine,” and addressed to . J. ED- 
ROOKE, Supervising Architect. $2 





ENGINEERING NEWS. 


————————— 


potiantial TE ion 


Manual of American Water-Works 


—=FOR 1891—— 


WILL BE READY NEXT WEEK. 


This Issue of the Manual brings down by two years the information contained in 
the 1889-90 volume, a cut of which is shown at the left. It is prepared on the same general 
lines as previous issues, with exceptions and improvements noted below. 


Over 2,800 Cities, Towns and Villages Included. 


This Issue of the Manual describes water-works, mentions outside towns supplied, 
or towns having fire protection systems only, describes water supply systems (7. ¢., those furnish- 
ing water for domestic use but not for fire protection), and describes projects of promise to the 
grand total of 2,850, as follows : 
eC IO os oid ohik | odie cs bcdu bce tbawae - 

PRUs) RTI UNNI. 5.5 So oaks conc sSi'ce eacin ceeded cc Gaecd eu vabnss esate 
Water supply systems 

Fire protection systems, about...................065 UavasRRu se Tad ae Cu erE ees 
Works projected, with fair prospects of construction 


2,840 
29 
Total cities, towns and villages included 2,811 


This Issue of the Manual gives for many works statistics for several years, showing the miles of mains, number of taps, meters and hydrants, 
average daily consumption, cost, debt, expenses and revenue for each year. 


Deduct duplicate works 


ThisiIssue of the Manual includes both the 1880 and 1890 census populations of the several towns. 


This Issue of the Manual contains a list of all towns having works, arranged in order of population, in accordance with the 1890 census, with 
ownership, whether public or company, Gesignated for each town. This list alone is worth double the price of the book to the man who is studying the 
problem of providing an adequate supply to a given town, or endeavoring to settle the vexed question of hydrant rental or water rates ; for by turn- 
ing to the above named list he can select as many towns as he wishes (if he doesn’t wish more than there are) of about the same size as the town in 
question, and compare their works with his, It desirable he can separate these into public and private plants. 


This Issue of the Manual, like all preceding ones, has an Introduction in which the eontents of the body of the book are summarized and 
analyzed. The present Introduction treats of the following subjects : 


Present Status—Showing for each state the number and cost of works, miles of mains, number of taps, meters and hydrants. 


Growth in Numbers and Population Supplied—Showing number of works in each group of states at the end of each decade from 
1801 to 1870, and at the end of each year from 1870 to 1890; also growth of populations supplied from 1880 to 1890, 


Size of Towns Supplied and Projected Works—Showing by groups of states the size of the towns supplied in 1880 and 1890, and by 
states the number of projected works. 


Mavagement of Public Water-Works—-Showing, in general, to what bodies public works are intrusted, how these bodies are raised 
to office and how long they hold office. 


Consumption of Water and Use of Meters—Showing in detail consumption of water and use of meters in the 50 largest cities 


of the United States and how meters reduce consumption; also showing the same facts regarding all cities having 50 per cent, or more of taps 
metered. This is a question of great importance to every water-works man. 


OQ wnership—Showing the relative growth of public and private water-works since 1800, 


Franchises—Showing how cities and towns have protected or failed to protect their interests in granting franchises to water companies— 
provisions as to regulation of rates and purchase of works by the city, and length of franchises. 


While a general description of each water-works is given in the 1891 Manual, much of the detailed descriptive matter in the last issue is omitted. 
All new works, all changes and improvements since the last issue, and the latest obtainable statistics for both new and existing works are included in the volume 
advertised herewith, But those wishing the exhaustive descriptions of many works given ia the 1839-90 Manual, the illustrations of dams and reser- 
voirs, the water rates of about 750 cities and the list of officials, engineers and contractors are referred to the 1889-90 issue. 


PRICE OF 1891 MANUAL, DELIVERED, $3.00. 
“1889-90 * . 3.00. 


Orders filled only on receipt of price. 


———PUBLISHED AND FOR SALE BY——- 


ENGINEERING NEWS PUBLISHING COMPANY, 


TRIBUNE BUILDING, NEW YORK. 
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